SECONDARY MATHEMATICS PRESERVICE TEACHERS' BEGINNING STORY by McConnell, Marcella Kay
  
 
SECONDARY MATHEMATICS PRESERVICE 
TEACHERS’ BEGINNING STORY 
 
 
 
 
 
 
 
 
 
 
 
A dissertation submitted to the 
Kent State University College 
of Education, Health, and Human Services 
in partial fulfillment of the requirements 
for the degree of Doctor of Philosophy 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
by 
 
Marcella K. McConnell 
 
December 2015 
  
 ii 
 
 
 
 
 
 
 
 
 
© Copyright, 2015, by Marcella K. McConnell 
All Rights Reserved 
  
 iii 
A dissertation written by 
Marcella K. McConnell 
B.S.Ed., Clarion University of Pennsylvania, 2001 
M.A.Ed., Clarion University of Pennsylvania, 2004  
Ph.D., Kent State University, 2015 
 
 
 
 
 
 
 
 
Approved by 
 
 
__________________________________, Co-Chair, Doctoral Dissertation Committee 
Joanne C. Caniglia 
 
__________________________________, Co-chair, Doctoral Dissertation Committee 
James G. Henderson 
 
__________________________________, Member, Doctoral Dissertation Committee 
Michael G. Mikusa 
 
__________________________________, Member, Doctoral Dissertation Committee 
David M. Dees 
 
Accepted by 
 
__________________________________, Director, School of Teaching, Learning 
Alexa L. Sandman and Curriculum Studies 
 
__________________________________, Interim Dean, College of Education, 
Mark Kretovics Health, and Human Services 
 
  
MCCONNELL, MARCELLA, K., Ph.D., December 2015 TEACHING, LEARNING,  
 AND CURRICULUM STUDIES 
 
SECONDARY MATHEMATICS PRESERVICE TEACHERS’ BEGINNING STORY  
(414 pp.) 
 
Co-Directors of Dissertation:  Joanne C. Caniglia, Ph.D. 
 James G. Henderson, Ph.D. 
 
 The purpose of this study was to determine how four preservice secondary 
mathematics teachers’ experiences in learning how to teach shaped their development 
as teachers of low-achieving students.  This narrative inquiry focused on their 
expectations, efficacy, mathematical myths beliefs, mathematical knowledge for 
teaching, and ability to have a caring relationship with their students.  
 Two sources of practice based belief development (high school experiences and 
helping others) were identified as affecting the participants’ stories.  From these 
experiences as students, they developed the tendency to teach the way they wanted to be 
taught.  As a positive implication, the participants learned to communicate mathematics 
in multiple ways.  Conversely, three of them indicated a deficit model approach where 
they othered low-achieving students because they were not like them and were 
perceived as needing to be fixed.  Furthermore, the deficit model approach seemed to 
impede the formation of caring relationships and the development of classrooms 
focused on problem solving.  
 These results help identify the importance of Knowledge of Content and 
Students (KCS) in teaching low-achieving students well.  Additionally, the participants 
appeared to need cognitive conflict such as classroom management issues before they 
  
realized they had false efficacy and lacked sufficient KCS.  The study also gives some 
insight that caring relationships are diverse, evolving, and difficult to investigate.  Most 
importantly, the results identified possible issues that preservice teachers should be 
aware of and pay attention to if they are going to develop into effective teachers of low-
achieving students. 
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CHAPTER I 
INTRODUCTION 
 Improving mathematics education is an issue of national concern, but 
mathematical proficiency for all students, demands skillful instruction that is not 
broadly found in American classrooms (Akiba, LeTendre, & Scriber, 2007; Sleep, 
2009).  The National Science Board report (2006b) documented the Organization for 
Economic Co-operation and Development’s (OECD) finding that United States students 
were at or near the bottom out of 29 industrialized nations participating in a recent 
assessment of how well 15-year old students can use mathematics knowledge.  In the 
2013 Program for International Student Assessment (PISA) tests, the United States 
scored below the international average.  Even though in the 2003 Trends in 
International Mathematics and Science Study (TIMSS) United States students showed 
improvement from the 1995 tests, the TIMSS assessment was based on memorization of 
facts and procedures compared to the PISA test, which required application of 
knowledge. 
One challenge in improving mathematics education is a societal belief that only 
some students are capable of learning mathematics.  In 2000, the National Council of 
Teachers of Mathematics (NCTM) released standards that envision classrooms in which 
students are empowered to learn mathematics by being encouraged to explore, guess, 
make conjectures, and even learn from their mistakes (Brahier, 2013).  The first of six 
principles that NCTM described as particular features of high-quality mathematics 
education was the Equity Principle, which stated; “Excellence in mathematics education 
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requires equity, high expectations and strong support for all students” (p. 11).  The first 
sentence of the NCTM (2008) mission statement, “Excellence in mathematics education 
rests on equity—high expectations, respect, understanding, and strong support for all 
students” (p. 2) as quoted by Balka, Hull, and Miles (2009), emphasizes that all students 
should have the opportunity to learn meaningful and complex mathematics. 
Inequity in mathematics education affects students’ future opportunities and can 
lower some students’ choices for future success.  The best-paid occupations in the 
United States require undergraduate or postgraduate training in STEM subjects, 
including medical sciences, with the highest paying occupational groups being 
management, legal, computer and mathematical, and architecture and engineering 
occupations according to pay data collected by the U.S. Bureau of Labor Statistics as 
part of its April 2014 news release.  For the same reasons, Battey (2013) explained that 
mathematics serves as a gatekeeper to opportunities where not all individuals have 
access.  Furthermore, the Common Core State Standards Initiative stated, “All students 
must have the opportunity to learn and meet the same high standards if they are to 
access the knowledge and skills necessary in their post-school lives” (p. 4).   
 Although this inequity has been known for more than four decades, it is a myth 
more than a reality for far too many American students to experience individual 
competence and a democratic community in their classroom (Darling-Hammond, 2006). 
One of the most serious problems with our American school system is that many 
students lack access to the curriculum, teaching, and resources needed to help them 
reach high learning standards; particularly, these learning opportunities are not available 
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to students labeled as low achievers (Gamoran, Porter, Smithson, & White, 1997; 
Moses & Cobb, 2001; Sirin, 2005; Woodward & Brown, 2006).  
Personal Motivation 
 I began my collegiate career in mathematics because I had loved it in high 
school and its aesthetics intrigued me.  It provided order, symmetry, pattern, and a path 
to follow for a finished product.  My teaching journey began when I helped my 
undergraduate peers with their mistakes and tried to change their view of mathematics 
by clearing their misconceptions and opening their minds so they could see the beauty, 
elegance, and significance of mathematics that was being hidden due to a lack of 
understanding. 
 When I began my teaching career, my greatest motivation for teaching well was 
that I wanted all of my students to experience and see the magnificence of mathematics 
and achieve success in mathematics, which would in turn open multiple doors of 
opportunities.  I was driven to create a classroom that provided my students with a 
“wide awakeness” (Greene, 1977) towards mathematics.  Wenger (1998) posed a great 
question that explains my feelings: “What if we assumed that learning is as much a part 
of our human nature as eating or sleeping, that it is both life-sustaining and inevitable, 
and that—given a chance—we are quite good at it” (p. 3).  I wanted my passion for 
mathematics to be obvious and infectious and to inspire my students to want more.  
Bruner (1996) explained that motivating students is finding the right spot: “somewhere 
between apathy and wild excitement” (p. 72).  He stressed a better motive for learning 
is that what is being taught is worth learning and is taught well.  Focused on learning, 
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Bruner (1960) stated, “learning should not only take us somewhere, it should allow us 
later to go further more easily” (p. 17).  I wanted to give my students the opportunities 
to be successful learning worthwhile ideas that would allow them to go further.   
 However, during my nine years of secondary mathematics teaching, I found that 
many students in other classrooms were not given opportunity to have such positive 
learning experiences.  In my last year, as the chair of a mathematics department of six 
teachers, I observed that most of my teaching peers were not as effective at teaching the 
low-achieving students as the high achieving students.  Believing that all of my students 
could have success in mathematics, I had difficulties listening to other teachers suggest 
that low-achieving students could not learn and it was acceptable to limit their access to 
quality instruction.  These students were often given worksheets and made to work 
individually; they were hardly ever challenged.  Some teachers suggested that these 
students are not able to complete anything at a high cognitive demand due to laziness, 
disruptive behavior, or incapability.  In effect, the teachers marginalized these students 
to a narrowed curriculum based on procedural skills (Schmoker, 2009).  
 As a methods instructor/supervisor and graduate student researcher, I wanted to 
determine how student teachers learn to teach at all academic levels, especially the low-
achieving.  My aim was to determine how preservice secondary mathematics teachers’ 
experiences in learning how to teach shaped their development as teachers of low-
achieving students.  Specifically, this narrative inquiry focused on their expectations, 
efficacy, mathematical myths beliefs, mathematical knowledge for teaching, and their 
ability to have a caring relationship with their students.  This study is significant 
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because of the low-achieving students’ issues of equity and is framed in efforts to 
improve the situation with more effective mathematics education program designs that 
produce more effective teachers in quantity and quality.   
Significance 
 There is a prominent discourse in the United States about the achievement gap. 
As an example of that concern, a search on Google Scholar with the words 
“achievement gap and mathematics” produced 1,480,000 hits.  Results from the 2000, 
2003, 2005, and 2007 National Assessment of Educational Progress test or Nation’s 
Report Card in the United States showed that at all of the grade levels tested in 
mathematics, male students scored higher on average than females and White students 
scored higher on average than African American, Hispanic, or Native American 
students (Bishop & Forgasz, 2007).  A consistent trend throughout the NAEP reports 
was that students at all grade levels who were at or near the poverty line, in terms of 
family income, averaged lower scores than their peers who came from more wealthy 
families (Brahier, 2013).  These results are found in both national and international 
studies, such as the Third International Mathematics and Science Study (TIMSS; 
Bishop & Forgasz, 2007).  In many instances, however, these statistics provide mere 
“gap gazing” (Gutiérrez & Dixon-Román, 2011) without actual investigation of 
solutions.  In the following section, I discuss three curriculum equity issues, the 
decreased opportunity to learn, low teacher expectations, and limited access to quality 
instruction, that blend and feed into each other and that need to be addressed.  A quote 
attributed to Barbara Coloroso (1990), referenced in Glasgow and Whitney (2009) but 
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with an unknown origination emphasizes this need, “If kids come to us from strong, 
healthy, functioning families, it makes our job easier. If they do not come to us from 
strong, healthy, functioning families, it makes our job more important.” 
Opportunity to Learn  
 The practice of tracking, while it is supposed to divide students by ability, it also 
separates students on the grounds of race, ethnicity, and social class.  Tracking practices 
often impede the academic progress of low-achieving students by placing them in less 
challenging classes (Adler, 1984; Lumpkins, Parker, & Hall, 1991; X. Ma & Wilkins, 
2007).  Schools routinely assign students to tracked classes based on their prior 
achievement (Gamoran et al., 1997).  The goal of tracking is to allow teachers to 
provide instruction at the level of the student, but in practice the achievement gap 
between students tends to increase rather than decrease (Gamoran et al., 1997).  Low-
achieving students are held back and may feel like they are running in quick sand.  
Moreover, once a student is assigned to a particular ability group, it is highly 
improbable that he or she will ever be reassigned (Lumpkins et al., 1991).  The lower 
tracked classes have a slower paced curriculum whereas the high-track classes provide 
the high achieving student with an enriched and accelerated curriculum (Burris, 
Heubert, & Leving, 2006).  Researchers agree that mathematics coursework 
significantly affects mathematical achievement (Finn, Gerber, & Wang, 2002; X. Ma, 
2000; X. Ma & Wilkins, 2007; Wilkins, Zembylas, & Travers, 2002) and when low-
achieving students have access only to lower tracked classes, the students’ achievement 
will be impeded. 
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Although the new mathematics standards direct teachers to teach more students 
at a higher cognitive level, the lower achieving students are predominantly being taught 
a ‘back to the basics’ curriculum—where teachers implement a traditional classroom 
with the teacher providing examples and the students taking notes—that is primarily 
driven by the behaviorist theory of psychology.  The lower tracked classes are designed 
with a traditional mathematics view that basic routine skills have to be established 
before thinking and reasoning skills can be developed.  As a result, the low-achieving 
students are frequently given no chance to develop their thinking and reasoning skills.  
United States teachers use conceptual instructions more with high than with low-
achieving students (Akiba et al., 2007) whereas low-achieving students are often 
engaged in lower order cognitive assignments because they never master the lowest 
level of knowledge (Zohar & Dori, 2003).  Students need to be given the opportunity to 
learn a more coherent curriculum that is less cursory and repetitive and develops both 
their mathematical skills and their mathematical reasoning ability (Balfanz, MacIver, & 
Byrnes, 2006; Schmidt; Houang, & Cogan, 2002).  
Teacher Expectations of Low-Achieving Students   
 The findings of a number of research studies indicated that, when interacting, 
teachers behave differently towards students for whom they hold high-expectations than 
towards students for whom they hold low-expectations (Brophy, 1983; Cooper & Good, 
1983).  The teacher behaviors Good and Brophy (1984) described as stemming from 
low expectations were present throughout the class, with low-performing students often 
found doing worksheets, working individually, and not being challenged.  These 
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teachers’ expectations affect not only the curriculum, but also student achievement.  As 
many teachers base their expectations on a students’ prior achievement (Cooper & 
Good, 1983; Rosenthal & Jacobson, 1968; Rubie-Davies, 2010), low-achieving students 
will continue to experience teachers holding low expectations for them.   
 Teachers’ expectations for the entire class have been found to possibly have 
more effect on students than their expectations for individual students (Brophy, 1983).  
This result implies that the negative effect of tracking low-achieving students into slow 
paced classrooms would be intensified when teachers’ preconceived expectations are 
low for the entire class.  Harris and Rosenthal (1985) found the strongest 
communication of teachers’ expectations was the climate of the classroom.  Teachers 
with high expectations of the entire class present more material per lesson, with the 
material also being more challenging and at a higher cognitive demand.  The two issues 
of low-achieving students only having access to lower tracked classes and the impact of 
teacher expectations on a class as a whole increases the inequity these low-achieving 
students have to endure.   
Pedagogical Deficiencies   
 Another equity issue for low-achieving mathematics students is their lack of 
access to quality instruction from effective teachers.  Wright, Horn, and Sanders (1997) 
found the teacher is the most important factor affecting student learning.  In spite of 
this, lower-level classes with low-achieving students are usually taught by novice or 
uncertified teachers (Akiba et al., 2007; Darling-Hammond, 2006; Lumpkins et al., 
1991).  As reported by the National Science Board (2006a), nationally 20% of public 
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high school mathematics teachers lacked full certification in their teaching field in 2002 
and this percentage was higher for middle grades.  In 1994, Stern discussed that 
approximately one out of five teachers were not academically prepared or certified in 
mathematics or science.  The National Commission on Mathematics and Science 
Teaching for the 21st Century in 2000 reported that percentages of under qualified 
teachers are much greater in poverty and urban schools.   
 Determining what makes a teacher an effective or qualified teacher is difficult 
because of the plethora of variables.  There is no completely effective model of teaching 
that works for every student, but past research has determined common themes and 
created guidelines for enhancing instruction.  One of the themes is the constructivist 
model of teaching, which can produce a deeper conceptual understanding than a 
traditional lecture model based on a behaviorist theory (Brahier, 2013).  The 
constructivist model is based on the work of Jean Piaget and Lev Vygotsky with the 
view that students actively construct their own knowledge.  From a constructivist 
perspective, human beings do not have access to an objective reality because we are 
constructing and transforming our version while simultaneously transforming ourselves 
(von Glasersfeld, 2005).  There are central tenets to the constructivist viewpoint 
(Brahier, 2013).  A constructivist believes that knowledge cannot be transferred from 
one individual to another.  This means that an idea, as held by a teacher, cannot be 
given to another person holistically.  Rather, the student must bring his or her own 
experiences to make sense of the idea for themselves.  Learning is an active process, in 
which children create knowledge by doing and reflecting.  Another constructivist 
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notion, based on Lev Vygotsky, is that learning is a social process in which students 
compare and contrast their ideas with those others to continually reshape their 
knowledge. 
 Despite the research, which supports this constructivist point of view (Cobb, 
1988), teachers who are aware of this research and its implications still use traditional 
approaches.  One reason for this contradictive behavior is that teaching from a 
constructivist point of view requires different sets of abilities and skills from the teacher 
(Cobb, 1988).  As stated before, low-achieving students’ opportunities to learn 
mathematics overwhelmingly follow traditional lecture model experiences, which may 
be due to the lack of teachers qualified to teach from a constructivist approach.   
Significance to Mathematical Education Programs  
 The mission of teacher education programs is to enable teachers to acquire the 
knowledge, skills, and dispositions that will allow them to successfully teach a diverse 
population of students. The low-achieving mathematics students’ equity issues need to 
be addressed by improving mathematical instruction for all.  This study hypothesizes 
that knowing preservice teachers’ perceptions about teaching low-achieving students 
will help in the design of mathematics education program experiences so that progress 
can be made in helping the student teacher and the low-achieving students.  The results 
of this study will contribute to the body of knowledge of research on teacher education 
and provide guidance for the development of preservice mathematics education courses 
and field experiences and give insight into how these future teachers engage in the 
whole program.  Additionally, the results will increase understanding of the specific 
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types of activities that will enhance the development of each dimension of mathematical 
knowledge for teaching based on preservice teachers’ initial mathematical knowledge 
for teaching and beliefs about low-achieving students.   
Recent Developments and Theoretical Framework 
 With the view that the teacher is the most influential factor in improving 
mathematics instruction, the recent developments discussed in the following section 
address the research on effective mathematics teaching.  These developments are all 
part of the complex story of teaching and are included in an effort to improve the 
situation with more effective mathematics education program designs.  Thus, the 
theoretical framework for this study is a mixture of many important aspects that have 
been found to be important to improving mathematical instruction.  In particular, the 
study draws from research which spans several interrelated areas of mathematics 
education: (a) preservice teachers’ beliefs about mathematics, learning, and teaching 
(Beswick, 2007; Cooney, Shealy, & Arvold, 1998; Kagan, 1992; McDaniel, 1991; 
Pajares, 1992; Shilling-Traina & Stylianides, 2013; Weinstein, 1990); (b) teachers’ 
expectations (Babad, Inbar, & Rosenthal, 1982; Good & Brophy, 1984; Rubie-Davies, 
2010); (c) teachers’ sense of efficacy (Ashton, 1984; Bandura, 1997; Eren, 2009a, 
2009b; Henson, 2001; Pajares, 1996; Rethlefsen & Park, 2011; Tschannen-Moran & 
Woolfolk Hoy, 2001; Tschannen-Moran, Woolfolk Hoy, & Hoy, 1998); (d) a set of 
mathematical myths related to counter-productive mathematical learning (Barlow & 
Reddish, 2006; Boaler, 2013; Frank, 1990; Kimball & Smith, 2013); (e) theoretical and 
practical progress in determining the specific mathematical knowledge for teaching 
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(MKT; Ball, Thames, & Phelps, 2008; Hill & Ball, 2004; Hill, Ball, & Schilling, 2008, 
L. Ma, 1999); and (f) evidence that a caring relationship with students has significant 
effects on student learning (Ball & Bass, 2000; Noddings, 2001).  The following 
diagram (Figure 1) illustrates the theoretical framework for this study, which is 
discussed in detail in Chapter 2. 
 
 
Figure 1. Theoretical Framework 
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Teacher Expectations  
 Research suggests that effective teachers hold high expectations for their 
students regardless of the students’ race, gender, socioeconomic status, or past 
achievement (Brattesani, Weinstein, & Marshall, 1984; Brophy, 1985; Brophy & Good, 
1970; Cooper, 1985; Cooper & Good, 1983; Rubie-Davies, 2010).  A major research 
drive began from the seminal work of Rosenthal and Jacobson (1968) referred to as the 
Pygmalion study, which demonstrated that when teachers expected their students to 
perform at high levels, the students did.  Even though Rosenthal and Jacobson’s work 
on teacher expectations has been criticized, not many question the existence and 
importance of the effects that teacher expectations have on student achievement.  Since 
Rosenthal and Jacobson did not measure teacher behaviors, many researchers went on 
to investigate the relationship of teachers’ expectations and their behaviors to determine 
if it may result in a self-fulfilling prophecy.  
In hopes of determining how teacher expectations are communicated to students 
and affect their achievement, early research concentrated on teacher behaviors and 
teacher-student interaction (Brophy & Good, 1970; McConnell, 1984).  Brophy and 
Good (1970) identified many different teacher behaviors when comparing high and low 
expectations.  Brophy (1985) asserted that the different behaviors might have affected 
the progress of the students and acted as a self-fulfilling prophecy.  High expectation 
students were receiving more positive teacher behaviors than the low expectations 
students with regard to questioning, interaction, and criticism (Brophy, 1985; Brophy & 
Good, 1970; Cooper, 1983; Cooper & Good, 1983). 
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Teachers with high and low bias student expectations toward their class created 
different classroom climates (Babad et al., 1982).  High bias teachers were those who 
were readily swayed by (false) information about student achievement (Rubie-Davies, 
2010).  On the other hand, low bias teachers developed their expectations from the 
students’ behaviors and interactions.  Moreover, the high bias teachers made their 
expectations more obvious than low bias teachers. This supports Brophy’s (1983) 
findings that expectations about the whole class have more effect on achievement and 
high bias teachers tend to create a negative effect.  Teachers who discriminate between 
high and low ability students to a greater extent are high differentiating, whereas those 
who discriminate to a lesser extent are low differentiating (Brattesani et al., 1984).  
High differentiating teachers had specific teaching practices, such as, espousing an 
entity view of intelligence, placing children in relatively fixed ability groups, 
emphasizing performance goals and extrinsic rewards and frequently implementing 
negative behavior management strategies.  Low differentiating teachers, however, held 
incremental notions of intelligence, used interest based groupings and promoted peer 
support within these, stressed mastery goals and intrinsic motivation, and developed 
positive relationships with the students (Rubie-Davies, 2010).  
Teacher Efficacy   
 Ashton (1984) reviewed research that shows there are two components to 
teacher expectations: the teacher believes that, in general, students can learn the 
material and the teacher believes that these particular students can learn under his or her 
direction, which led to her replacing the term teacher expectations with the term teacher 
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efficacy.  Teacher efficacy has been found to be a strong positive link not only to 
student performance, but also to the percent of project goals achieved (Pajares, 1992; 
Tschannen-Moran & Woolfolk Hoy, 2001).  Many researchers have offered definitions 
related to self-efficacy, confidence, attitudes, and beliefs.  Bandura, in a seminal work, 
defined self-efficacy as “beliefs in one’s capabilities to organize and execute the courses 
of action required to produce given attainments” (Bandura, 1997, p. 3).  “Bandura 
painted a portrait of human behavior and motivation in which the beliefs that people 
have about themselves are key elements in the exercise of control and personal agency” 
(Pajares, 1996, p. 543).  Based on Bandura’s social cognitive theory and self-efficacy 
definition, teacher self-efficacy may be contextualized as individual teachers’ beliefs in 
their own ability to plan, organize and carry out activities that are required to attain 
given educational goals (Skaalvik & Skaalvik, 2009).  
Teachers’ self-efficacy instruments of measurement came about from J. B. 
Rotter’s (1966) locus of control theory.  The project RAND was an outgrowth of World 
War II that became an independent, nonprofit organization adopting its name from a 
contraction of the term research and development.  The newly formed entity was 
dedicated to furthering and promoting scientific, educational, and charitable purposes 
for the public welfare and security of the United States.  The RAND researchers 
designed two Likert-scale statements on teachers’ perceptions of their own capabilities 
in an extensive questionnaire.  When it comes right down to it, a teacher really can’t do 
much because most of a student’s motivation and performance depends on his or her 
home environment.  And, if I really try hard, I can get through to even the most difficult 
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or unmotivated students.  These two questions were found to be the most significant and 
led to the development of measurements of teacher self-efficacy.   
Mathematics Myth Beliefs 
 Teacher educators also need to be concerned with what preservice teachers 
believe about mathematics content.  Research on preservice teachers’ beliefs about 
mathematics revealed a set of “math myths” that are counterproductive to the goal of 
having all students develop a solid understanding of mathematics and become problem 
solvers and innovative thinkers (Barlow & Reddish, 2006; Boaler, 2013; Frank, 1990; 
Kimball & Smith, 2013).  Evidence may or may not be found to support or refute a 
myth, but it becomes a myth because people believe it without any evidence.  The major 
myth in mathematics education is that only some people can learn mathematics.  “I’m 
just not a math person” (Kimball & Smith, 2013).  Table 1 contains a list of 
mathematical myths Frank (1990) used when she determined that participants who were 
future teachers shared many of the mathematical beliefs held by severely math-anxious 
people enrolled in math-anxiety clinics. 
Many mathematical myths are potentially harmful and result in false 
impressions about mathematics (Frank, 1990).  For example, if teachers believe that 
only some people have a mathematical mind and some do not, this will affect how they 
teach.  These false impressions or myths of mathematics may affect teachers’ ability to 
teach all of their students effectively. 
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Table 1 
Mathematical Myths Identified by Kogelman and Warren (1978) 
 
 
 1.  Some people have a math mind and some don’t. 
 2.  Math requires logic not intuition. 
 3.  You must always know how you got the answer.   
 4.  Math requires a good memory. 
 5.  There is a best way to do a math problem. 
 6.  Math is done by working intensely until the problem is solved. 
 7.  Men are better in math than women. 
 8.  It’s always important to get the answer exactly right. 
 9.  Mathematicians do problems quickly in their heads. 
 10.  There is a magic key to doing math. 
 11.  Math is not creative. 
 12.  It’s bad to count on your fingers. 
 
Mathematical Knowledge for Teaching (MKT) 
 Efforts to improve student achievement in mathematics have focused on 
improving teachers’ mathematical knowledge for teaching (Ball, Lubienski, & 
Mewborn, 2001).  The earliest approaches in determining what knowledge was required 
to be an effective mathematics teacher were very quantitative in nature.  The researchers 
counted the courses teachers had taken and analyzed relationships between their course 
work and their students’ learning (Ball et al., 2001).  Begle (1979) “found that the 
extent of teachers’ mathematics course taken produced positive main effects on 
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students’ achievement in only 10% of the cases and, perhaps more jolting, negative 
main effects in 8%” (p. 442).  Monk (1994) reached similar findings, but he also 
uncovered that significant positive effects of courses in undergraduate mathematics 
pedagogy contributed to pupil performance gain.  These studies and others did not, 
however, find a strong relationship between teacher knowledge and student 
achievement (National Mathematics Advisory Panel, 2007).  Simply counting courses 
did not determine the nature of the knowledge being studied.   
 Another approach called attention to a special kind of teacher knowledge 
identified as pedagogical content knowledge (Ball et al., 2001).  Shulman’s (1986) work 
was used as a resource for subsequent research that investigated teacher knowledge in 
more detail (Ball et al., 2008; Hill & Ball, 2004; Hill, Ball, et al., 2008; L. Ma, 1999) to 
determine what knowledge was necessary to teach effectively.  This research 
demonstrated that teachers needed to know more than simply the mathematics content.   
 With a new conceptualization of content knowledge for teaching, Ball et al. 
(2008) reported on the need for theoretical development, analytic clarification, and 
empirical testing of the concept.  The definitions of the two domains of content 
knowledge and pedagogical knowledge were too broad; therefore refinements to the 
domains were made into a coherent theoretical framework.  Subject Matter Knowledge 
was divided into three areas: (a) Common Content Knowledge (CCK) is the 
mathematical knowledge of a well-educated adult who could determine a correct 
solution or carry out a mathematical procedure, (b) Horizon Content Knowledge (HCK) 
is the mathematical knowledge that gives a view of how mathematics fits together 
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across and within a curriculum, and (c) Specialized Content Knowledge (SCK) is the 
mathematical knowledge that allows teachers to engage in particular teaching tasks, 
such as analyzing student’s solutions or choosing appropriate examples.  
 Pedagogical Content Knowledge was divided into three areas as well: (a) 
Knowledge of Content and Students (KCS) combines knowing about students with 
knowing about mathematics. Teachers need this type of knowledge to anticipate what 
students are likely to think.  (b) Knowledge of Content and Teaching (KCT) combines 
knowing about teaching with knowing about mathematics, such as, the design of 
instruction.  (c) Knowledge of Curriculum deals with knowing what instructional 
materials are available, determining effectiveness of the curriculum, and knowing how 
to use the curriculum.   
 Ball et al. (2008) described the differences in four of these types of knowledge:  
For instance, recognizing a wrong answer is common content knowledge 
(CCK), while sizing up the nature of the error may be either specialized content 
knowledge (SCK) or knowledge of content and students (KCS) depending on 
whether a teacher draws predominantly from her knowledge of mathematics and 
her ability to carry out a kind of mathematical analysis or instead draws from 
experience with students and familiarity with common student errors. Deciding 
how best to remediate the error may require knowledge of content and teaching 
(KCT). (Ball, et al., 2008, p. 11) 
Figure 2 is Hill, Ball, et al.’s (2008) proposed model of mathematical knowledge for 
teaching. 
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Figure 2.  Mathematical Knowledge for Teaching Model 
 
Caring Component 
 While researchers are trying to determine how to understand the mathematics 
knowledge for teaching, “others argue that what matters is caring for students as well as 
skills at working effectively with diverse learners” (Ball & Bass, 2000, p. 85).  
Noddings (2001) defined a caring teacher as “someone who has demonstrated that she 
can establish, more or less regularly, relations of care in a wide variety of situations” (p. 
101).  In 1963, Getzels and Jackson researched how the teachers’ personality affected 
the classroom and found that effective teachers were caring, but this connection was not 
investigated thoroughly enough until Noddings’ (2001) work.  Caring requires some 
form of recognition from the cared-for that the one caring is actually caring.  When the 
cared-for person recognizes and responds that they are being cared for by the carer, the 
caring relationship is complete.  The carer wants the best for the person and has a 
continuous drive for competence.  Nodding’s work is trying to establish an educational 
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climate; one in which caring and professionalism are compatible.  The caring relations 
are not established unless there is some evidence that the student receives the teacher’s 
care.   
When we discuss teaching and teacher-learner relationships in depth, we will see 
that teachers not only have to create caring relations in which they are the carers, 
but that they also have a responsibility to help their students develop the 
capacity to care. (Johnson & Reed, 2008, p. 224) 
With Noddings ideas, schools could possibly be communities that teach students to care 
about themselves, other human beings, animals, objects, and especially ideas. 
Purpose of the Study 
 With the need for clarity in the complexity of preservice teachers in learning to 
teach and my personal interest currently working as a mathematics education instructor, 
I conducted a constructivist narrative approach study to determined how preservice 
secondary mathematics teachers’ experiences in learning how to teach shaped their 
development as teachers of low-achieving students.  Specifically, this narrative inquiry 
focused on their expectations, efficacy, mathematical myths beliefs, mathematical 
knowledge for teaching, and their ability to having a caring relationship with their 
students.  These separate yet important aspects of what a mathematics teacher believes 
and should know had not been investigated together before.  The intent of this study 
was to gain insight into how preservice secondary mathematics teachers’ experiences in 
learning how to teach shaped their development as teachers of low-achieving students.  
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Specifically, this narrative inquiry focused on their expectations, efficacy, mathematical 
myths beliefs, mathematical knowledge for teaching, and their ability to having a caring 
relationship with their students.  When telling a story, a narrator gives ‘narrative form’ 
to experience.  The narrator positions characters in space and time and, in a very broad 
sense, gives order to and makes sense of what happened—or what is imagined to have 
happened.  Narrative inquiry asks questions about and looks for deeper understanding 
of particular aspects of life experience (Clandinin, 2007).  The preservice teachers’ 
stories can help others understand the experience of the undergraduate secondary 
mathematics education program and how to improve the experience. 
Research Questions 
 The main research question for this dissertation is: How do preservice secondary 
mathematics teachers’ experiences in learning how to teach shape their development as 
teachers of low-achieving students?  Specifically, this narrative inquiry focused on their 
expectations, efficacy, mathematical myths beliefs, mathematical knowledge for 
teaching, and their ability to having a caring relationship with their students. 
The qualitative research questions include: 
1. What are the preservice secondary mathematics teachers’ articulated beliefs 
about low-achieving students? 
2. How do preservice secondary mathematics teachers report on how they 
learn how to teach low-achieving students? 
3. How do the preservice secondary mathematics teachers describe their 
mathematical knowledge for teaching? 
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4. How do the preservice secondary mathematics teachers discuss their caring 
relationships with low-achieving students? 
Definition of Key Terms 
 Achievement gap is the observed, persistent disparity of educational measures 
between the performance of groups of students, especially groups defined by 
socioeconomic status (SES), race/ethnicity and gender. 
 Behaviorist Learning Theory is primarily concerned with observable and 
measurable aspects of human behavior. In defining behavior, behaviorist learning 
theories emphasize changes in behavior that result from stimulus-response associations 
made by the learner.  
 Caring ability is a person’s ability to care for others. 
 Caring relationship is a relationship between the carer and the cared-for when 
the cared-for receives the caring and shows that it has been received. 
 Constructivist Learning Theory is a theory based on the tenets that students 
move from experience to knowledge by constructing their own meaning and building 
new learning from prior knowledge.  Learning in this sense is defined as an active 
experience in that what is to be learned depends on the abilities each learner brings to a 
given situation (Cobb, 1994; Cobb & Yackel, 1996).   
 Effective teacher and/or teaching is an elusive construct or ultimate goal to 
strive for when describing a teacher or teaching that leads to students achieving success 
in learning. 
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 High bias teacher is a teacher who is readily swayed by (false) information 
about student achievement. 
 High differentiating teacher is a teacher who discriminates between high and 
low ability students to a great extent. 
 Low-achieving student is a student who has difficulties in learning mathematics 
with minimal or no success in achievement.   
 Low bias teacher is a teacher who develops student expectations from the 
students’ behaviors and interactions. 
 Low differentiating teacher is a teacher who discriminates between high and low 
ability students to a lesser extent.  
 Mathematical caring relation involves a teacher understanding and bringing 
forth students’ mathematical development.  From a student’s perspective, participating 
in mathematical caring relations involves being open to the teacher’s strategies 
(Hackenberg, 2005). 
 Mathematical myth is an idea believed to be true without any evidence to 
support it (Frank, 1990).   
 Mathematical knowledge for teaching is the knowledge used to carry out the 
work of teaching mathematics (Hill, Rowan, & Ball, 2005).  
 Self-efficacy is a belief in one’s personal capabilities (Bandura, 1982).  
 Teacher beliefs are based on evaluation and judgment, which differs from 
knowledge that is based on objective fact (Nespor, 1987; Pajares, 1992).  
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 Teacher expectations refer to beliefs that teachers have about their students’ 
ability to succeed academically (Brophy, 1998; Cooper & Good, 1983).  
 Teacher-efficacy is a teacher’s belief that his or her efforts, individually or 
collectively will bring about student learning (Ashton, 1984; Bandura, 1997). 
 Tracking is separating pupils by academic ability into groups for all subjects or 
certain classes and curriculum within a school. 
 Traditional instruction is when the teacher begins by demonstrating the right 
way to do a problem, then assigns numerous examples of the same problem (except 
with different numbers), the idea being for students to imitate the method they were 
shown, with the teacher correcting their efforts as necessary (Kohn, 1999). 
Limitations 
 Any research method has its limitations.  Narrative inquiry requires close 
collaboration with participants and an acknowledgement that the constructed narrative 
and subsequent analysis is about the researcher as much as the participant.  When 
researchers take people’s stories and place them into a larger narrative, they are 
imposing meaning on participants’ lived experiences that may or may not be their 
interpretation.  Even though I share their ongoing narrative constructions, the stories can 
never be quite free of my interpretation of their lived experience.   
 By using student teachers during their last semester as undergraduates, the 
timeframe was not ideal due to the fact that they may have graduated and moved away 
from the research site.  This short timeframe was a limitation to the study; in spite of 
this, the plethora of data collected, analyzed, and pulled together should have enabled 
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the researcher to understand and share each participant’s developing story.  
Additionally, the participants continued working with the researcher, collaborating and 
developing their stories for more than a year.   
 Classroom observations of the participants’ teaching could add to their story; 
however, the only analysis of teaching was done using the Teacher Performance 
Assessment (TPA) assignment videos.  In other research studies, where recording is part 
of the research, teachers may be initially apprehensive about the practice of videotaping, 
but with the TPA assignment requirement, the participants had planned and made 
choices about their recording independent of the research study.  The participants made 
the decisions about the development of their portfolio of artifacts, including lesson 
plans, video clips of instruction, student work samples, teacher assignments, analyses of 
student learning and reflective commentaries.  The participants were able to see, 
firsthand, exactly what happened in their videos, rather than relying on someone else’s 
retelling of the event or having the researcher change the experience by being part of 
the context, and were able to reflect on a sequence of events and collect their thoughts 
about it before reviewing with the researcher.  The videos allowed discussions to hone 
in on specific behavioral sequences.  
Summary 
 Low-achieving mathematics students are faced with equity issues, from 
decreased opportunity to learn, low teacher expectations, and limited access to quality 
instruction, that need to be addressed.  This study determined how four preservice 
secondary mathematics teachers’ experiences in learning how to teach shaped their 
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development as teachers of low-achieving students.  Specifically, this narrative inquiry 
focused on their expectations, efficacy, mathematical myths beliefs, mathematical 
knowledge for teaching, and their ability to having a caring relationship with their 
students.  Additionally, this first chapter introduced the research questions, as well as 
the theoretical and conceptual framework that was utilized in the study, and defined key 
terms and limitations.  Chapter 2, Literature Review, includes a review of various 
strands of literature relevant to this study.  It begins with teacher beliefs (teacher 
expectations, teacher efficacy, and mathematical myths), continues with mathematical 
knowledge for teaching, and concludes with the aspect of being a caring teacher.  In 
Chapter 3, Methodology, narrative inquiry is explained as both a methodology and 
method.  Theories of experience are explored by considering the tensions and 
boundaries between narrative and grand narrative and also between narrative and 
formalistic views.  Additionally, initial and subsidiary research questions, context, data 
collection and analysis, which were utilized in this study, are presented.  Chapter 4, 
Analysis of the Findings, presents the findings from the study through my narrative of 
each participant’s story as he or she developed as a beginning teacher.  In the 
conclusion of Chapter 4, the research questions are addressed through an                 
across-the-stories analysis.  Chapter 5, Discussion, Implications, Recommendations, and 
Reflections, shares insights from the participants’ stories and presents (a) the importance 
of the dynamic interplay of the different components of the theoretical framework, (b) 
two sources of belief development, (c) how these experiences led to positive and 
negative implications, (d) the importance of preservice teachers’ KCS, and (e) the 
28 
 
importance and elusiveness of caring.  Chapter 5 additionally includes implications for 
further research, recommendations, an epilogue, and the conclusion.   
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CHAPTER II 
LITERATURE REVIEW 
Organization of the Chapter 
 In this chapter, the researcher explored the developments in mathematics 
education with the view that the teacher is the most influential factor in improving 
mathematics instruction.  The chapter is divided into three main sections: (a) Teacher 
Beliefs, (b) Mathematical Knowledge for Teaching (MKT), and (c) The Caring 
Teacher.  The relevant threads are a mixture of many aspects pertaining to teachers and 
teaching that have been found to be important for improving mathematical instruction.  
The first section begins with a general look at teacher beliefs and then explores the 
more specific teacher beliefs of teacher expectations, teacher efficacy, and mathematical 
myths.  The second section discusses the theoretical and practical progress in 
determining the specifics of mathematical knowledge for teaching.  The third section 
explores research involving the caring teacher.  The conclusion reiterates the 
significance of the research study with the new lens and/or foundation of the literature 
reviewed.  The study hopes to add to the literature on how preservice teachers can 
strengthen their MKT and develop caring relationships by considering their teacher 
expectations, teacher efficacy, and views of mathematical myths.   
Teacher Beliefs 
 Interest in the study of teachers’ beliefs has been driven by a shift in paradigms 
for research on teaching.  Developments in cognitive science began to shift the 1970’s 
process-product paradigm to a focus on teachers’ thinking.  The developments in 
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mathematics education research discussed in the previous chapter and diagramed in the 
theoretical framework stress the need for an effective teacher to have knowledge of 
students and belief in their potential achievement.  Kagan (1992) stated, “student 
teachers approach the classroom with a critical lack of knowledge about pupils” (p. 
142).  Many obstacles prevent prospective teachers from understanding or getting to 
know low-achieving students.  For instance, each teacher “upon entering the profession, 
does so with our favorite or most-hated teacher firmly printed in our mind.  These 
images can mediate considerable influence on young teachers” (Gudmundsdottir, 1996, 
p. 227).  Brown and Baird (1993) urged teachers to study their own beliefs and 
expectations and classroom actions related to teaching students.  Additionally, Kagan 
(1992) also found that teachers overwhelmingly teach the way they were taught.  He 
stated that if teachers do not know who they are, they become what they have seen, 
which may leave them doomed to flounder.   
 When discussing teacher preparation, Labaree (2008) reviewed ideas from 
Lortie (1975) of how teachers learn to teach, and stated, “We all undergo a 12-year 
apprenticeship of observation in the elementary secondary classroom, watching teachers 
on the job” (Labaree, 2008, p. 299).  The idea of an apprenticeship of observation 
suggests that future teachers think they know how to teach before entering teacher 
education.  Secondary mathematics student teachers may have a more narrow view of 
the apprenticeship of observation, because the academic classes they took were filled 
with students who were successful in mathematics and enjoyed it to differing extents.  
Preservice teachers as individuals are at a point in their development where they need to 
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call into question much of what they ‘know’ about teaching as a result of their personal 
‘apprentice of observation’ (Lortie, 1975).  Interviews done by Good and Brophy 
(1974) with inservice teachers showed that they were unaware of the extent to which 
they generally gave up on or stayed with students, let alone their behavior towards 
specific students.   
Importance 
 “Learning to teach requires a journey into the deepest recesses of one’s self-
awareness, where failures, fears, and hopes are hidden” (Kagan, 1992, p. 164).  Many 
researchers believe that teachers’ beliefs about mathematics, how it is taught, and how it 
is learned play an important role in shaping teachers’ development (Beswick, 2007; 
Bush, 1986; Cohen, 1990; Ernest, 1988; Pajares, 1992; Richardson, 1996; Shilling-
Traina & Stylianides, 2013; Thompson, 1984, 1992).  This shift in research on teaching 
and teacher education from a focus on behaviors to an interest in cognition has 
recognized that the ways teacher think and understand are vital components of their 
practice (Pajares, 1992; Richardson, 1996).  Pajares (1992) stated, “beliefs ultimately 
will prove the most valuable psychological construct to teacher education” (p. 308).   
 Acquiring a better understanding of the process student teachers experience 
within their beliefs can help teacher educators establish relevant and beneficial 
programs (Bush, 1986; Pajares, 1992; Richardson, 1996; Thompson, 1984).  Beliefs 
have been found to be an influential construct, yet, “many see it so steeped in mystery 
that it can never be clearly defined” (Pajares, 1992, p. 308).  When Dewey (1933) was 
discussing the concept of reflective thought, he was one of the first to acknowledge the 
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importance of beliefs.  He described belief as the third meaning of thought.  “In some 
cases, a belief is accepted with slight or almost no attempt to state the grounds that 
support it” (Dewey, 1933, p. 1) which adds to the argument for comparing knowledge 
and belief.   
Definition of Belief 
 Since Dewey, many researchers have contributed in shedding light on the 
elusive construct of belief (Leatham, 2007; Nespor, 1987; Pajares, 1992; Richardson, 
1996; Weinstein, 1990).  In 1968, Rokeach described beliefs using three assumptions: 
(a) beliefs differ in intensity and power, (b) beliefs vary along a central-peripheral 
dimension, and (c) the more central a belief, the more it will resist change.  Teacher 
beliefs have been discussed and researched under a variety of terms, such as opinions, 
attitudes, preconceptions, personal epistemologies, perspectives, conceptions, principles 
of practice, and orientations to name a few (Kagan, 1992; Pajares, 1992).  Pajares 
examined the meaning in an extensive review of literature and found that the definition 
centered on the distinction between beliefs and knowledge.  He explained that it was 
difficult to pinpoint where knowledge ended and belief began, with many authors using 
the words interchangeably.  Nespor (1987) concluded that beliefs are far more 
influential than knowledge in determining how individuals organize and define tasks 
and problems and are stronger predictors of behavior.  Others did not agree that beliefs 
offer greater insight than knowledge (Roehler, Duffy, Herrmann, Conley, & Johnson, 
1988) and stressed that knowledge must take priority over affect.  They explained that 
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beliefs are based on evaluation and judgment where knowledge is based on an objective 
fact.   
Static Versus Dynamic 
 Even though a dichotomy existed between knowledge or belief supremacy, 
researchers were investigating the significance of teacher beliefs (Cohen, 1990; Handal, 
2003; Kagan, 1992; Nespor, 1987; Weinstein, 1990) and determined that teacher beliefs 
were entrenched and solidified.  Continuing the distinction between knowledge and 
belief, Nespor (1987) noted that while knowledge is dynamic, beliefs are static.  
Consider the conversations that end with “let’s agree to disagree” when people engage 
in discussions that touch on what they feel are their most deeply held beliefs, such as 
politics or religion, but both parties leave the conversation with their beliefs 
comfortably intact.  Lasley (1980) found beliefs are created and fostered, and they 
endure unless they are deliberately challenged, which would mean continuing the 
conversation instead of agreeing to disagree.  Weinstein (1990) examined changes in 
prospective elementary teachers’ beliefs about teaching and found that despite course 
work and field experiences their beliefs remained unchanged.  In Richardson’s (1996) 
chapter in the second edition of the Handbook of Research on Teacher Education, she 
concluded with the suggestion that the beliefs of preservice teachers are so strong that 
they may be impermeable to change within teacher education programs.   
 Some researchers have found hope in being able to change preservice beliefs 
(Handal, 2003; Shilling-Traina & Stylianides, 2013).  Handal (2003) found that by the 
time an individual enters a teacher education program, their beliefs are so solidified and 
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entrenched that change to alternative beliefs is difficult but not impossible.        
Schilling-Traina and Stylianides’ (2013) findings provided another optimistic view.  
After studying 25 prospective elementary teachers as they went through a university 
mathematics course aimed to promote a problem-solving view, Schilling-Traina and 
Stylianides found that the teachers’ beliefs were changed and impacted positively 
towards a problem-solving view.   
Belief Development 
 Since beliefs have been found to significantly influence teaching (Shilling-
Traina & Stylianides, 2013), whether beliefs are less significant than knowledge or 
whether beliefs are static or dynamic is not as important as determining how teachers 
develop their beliefs (Bush, 1986; Cohen, 1990; Handal, 2003; Kagan, 1992; Leatham, 
2007; Richardson, 1996; Thompson, 1992).  Three sources of development are 
prevalent throughout the research: (a) observation, (b) college courses, and (c) field 
experience.  The initial source of teacher belief development is observation; Lortie 
(1975), Ryan (1979), and Bush (1986) suggested that teachers learn to teach primarily 
by watching their teachers over the years.  Lortie (1975) explained that the thousands of 
hours that teachers spend in the classroom prior to their teaching education courses and 
fieldwork far outweigh the effects of this field experience.  The teacher beliefs about 
teaching are well established by the time the students get to college and enroll in an 
educational program.  Bush (1986) called this source teacher enculturation or learning 
how to teach by observing and reflecting while Handal (2003) called it the schooling 
process.   
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 Bush (1986) described the second source of belief development as learning to 
teach through teacher education courses and theory of teaching schooling.  He 
investigated 5 preservice secondary mathematics teachers to determine where they learn 
to make teaching decisions.  He found that the content of the methods courses was by 
far the most-often-cited source of decisions.  Kagan (1992), however, found that 
participants described the teacher education courses as confusing and too theoretical to 
be applicable to classroom practice.  Since teacher education courses are sandwiched 
between two powerful sources of “apprenticeship of observation”—classroom and field 
experiences, Richardson (1996) stated the courses seem to be a weak intervention.  It is 
important to point out, however, these research studies differ in that the positive impact 
in Bush’s study was found in a mathematics education course connecting mathematics 
and teaching where the others were in general education geared more toward the theory 
of teaching.  Handal (2003) stated, “beliefs act as a filter through which teachers make 
their decisions rather than just relying on their pedagogical knowledge” (p. 47).  The 
goal of positively changing long-held, deeply solidified conceptions of mathematics and 
its teaching and learning in a short period of a course in method of teaching remains a 
major problem in mathematics teacher education (Thompson, 1992).   
 A common thread throughout the research on beliefs is the finding of a general 
belief that experience is the best teacher (Richardson, 1996).  These field or classroom 
experiences are the third source of belief development and have been found to be 
influential (Bush, 1986; Richardson, 1996).  When Bush (1986) investigated preservice 
secondary mathematics teachers, he found the field experiences influenced their beliefs 
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or decisions, for example, the cooperating teachers’ actions were found to be more 
influential than their suggestions; actions speaking louder than their words.  Though 
surprised by this because the cooperating teacher had more interaction with the student 
teacher than the university supervisor, the supervisor and cooperating teachers’ 
suggestions ranked very closed in influence.  Beliefs have been found to mediate 
between theory (education courses) and practice (field experience) with a powerful 
interface (Handal, 2003).  However, given the complexities of practice, Nespor (1987) 
found teachers resort to their own beliefs, especially when the situation differs from the 
formal knowledge gained in an education course suggesting the “apprenticeship of 
observation” may be the most influential.  
 The beliefs that teachers bring to the classroom and to their learning experiences 
influence their development as teachers (Cooney et al., 1998).  Moreover, these beliefs 
seldom change without significant intervention.  The most prominent agent for change 
in teacher beliefs is created a cognitive conflict or dissonance in the teachers’ thinking 
(Hollingsworth, 1989; Kagan, 1992; Pajares, 1992; Schilling-Traina & Stylianides, 
2013; Tirosh & Graeber, 1990).  At some point, people experience conflicts of what 
they believe where incompatible beliefs are suddenly thrust upon them and they must 
behave in a way that is consistent with only one of the beliefs (Pajares, 1992).  
Cognitive conflict is grounded in the theory of conceptual change and based on Piaget’s 
notion of disequilibruim, which is learning that produces a change in a held belief 
(Schilling-Traina & Stylianides, 2013).  Movshovitz-Hadar and Hadass (1990) found 
that causing a cognitive conflict lead their participants into different patterns of thought.  
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Schilling-Traina and Stylianides (2013) found that their participants’ beliefs were 
changed and impacted positively when they incorporated cognitive conflicts as a 
specific feature in a university course.  Some have suggested that an individual’s 
conflict with a held belief is necessary for change (Kagan, 1992; Pajares, 1992; Pintrich, 
Marx, & Boyle, 1993; Schilling-Traina & Stylianides, 2013).    
Mathematics Education Beliefs 
 Researchers, educators, and policy makers have come to realize that what 
teachers believe about mathematics, the teaching of mathematics and students are 
connected to the way they teach (Kagan, 1992; Pajares, 1992).  A major focus of 
mathematics education is the push to create more cognitively demanding student 
experiences in the classroom; teachers’ beliefs may be the avenue that needs to be 
developed for this change to occur.  Mathematics instruction has gone through many 
types of improvement reforms (Brahier, 2013; Cohen, 1990; Kilpatrick, 2003).  
Teaching reforms will not be productive unless teachers’ deeply held beliefs about 
mathematics and its teaching and learning change (Cohen, 1990; Ernest, 1988).  Failing 
to recognize the role of teachers’ beliefs might play in shaping their development is 
likely to result in misguided efforts in improving the quality of mathematics instruction 
(Thompson, 1984).  When Cohen (1990) investigated a mathematics teacher going 
through California state mathematics reform that attempted to replace mechanical 
memorization with mathematical understanding, the researcher found that Mrs. Oublier 
saw herself as a successful reform teacher, but when observed her practice was very 
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traditional.  The teacher’s teaching was found to not reflect the new reform framework, 
even though she saw herself as a successful reform mathematics teacher.   
 Cooney et al. (1998, p. 306) believed “as a profession we have come a long way 
in realizing the importance of the relationship between what teachers believe about 
mathematics and teaching mathematics and the way teachers teach mathematics.”  The 
three key belief components of the mathematics teacher are the teacher’s view of 
mathematics, mathematics teaching, and mathematics learning (Beswick, 2007; Cooney 
et al., 1998; Ernest, 1988; Thompson, 1984).  Thompson (1984) used a case study 
investigation of three junior high school mathematics teachers and found that the 
participants’ conceptions or beliefs about the subject matter and its teaching played an 
important in their effectiveness.  Ernest (1988) presented on all three key components of 
teacher beliefs in mathematics teaching.  He recognized three views about mathematics 
that emerged from empirical studies, the Platonist view, the instrumentalist view, and 
the problem-solving view.  Additionally, Ernest recognized three views of mathematics 
teaching: the instructor, the explainer, and the facilitator.  These three teaching views or 
beliefs blended in with four mathematical learning views that described models of 
learning: (a) compliant behavior and mastery of skills model, (b) reception of 
knowledge model, (c) active construction of understanding model, and (d) exploration 
and autonomous pursuit of own interests model.  Leatham (2007) summarized Ernest’s 
relationship in Table 2.  As mentioned previously, Cohen (1990) found Mrs. Oublier, 
even though she embraced the reform movement, her beliefs of mathematics, stifled her 
transformation from a traditionalist view.  Her views were that mathematics was about 
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getting right and wrong answers, teaching was as Ernest described as an explainer, and 
learning included the reception of knowledge model; each of which prevented her 
transformation.  When Beswick (2007) investigated centrally held beliefs of secondary 
mathematics teachers, she identified nine beliefs in the three key belief component 
areas.  When teachers have a narrow view of mathematics, the students who are taught 
algorithms without connections become prisoners of these algorithms and are unable to 
adapt from basic mathematical problems (Stein, Grover, & Henningsen, 1996). 
 
Table 2 
Ernest’s (1988) Mathematics Teaching Beliefs 
 
  
Platonist 
 
Instrumentalist 
 
Problem Solving 
 
 
Nature of 
Mathematics 
 
A static but unified body of 
certain knowledge 
 
An accumulation of 
facts, rules, and skills 
 
A dynamic continually 
expanding field of human 
creation and invention 
 
Teacher’s role  
 
Intended 
outcome 
Explainer 
 
Conceptual understanding with 
unified knowledge 
 
Instructor 
 
Skills mastery with 
correct performance 
 
Facilitator 
 
Confident problem posing 
and solving 
Use of 
curriculum 
materials 
Modification of the textbook 
approach, enriched with 
additional problems and 
activities 
 
Strict adherence to the 
text or scheme 
Teacher, student, or school 
construction of the 
mathematics curriculum 
 
Teacher Expectations 
 The first section began with a look at teacher beliefs in general; this section 
explores a more specific teacher belief of teacher expectations and is followed with two 
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more sections on teacher efficacy and mathematical myths.  This section highlights 
early research on determining whether teacher expectations affect student achievement, 
how the teachers communicate their expectations, and how teachers can be helped 
develop appropriate expectations that maximize the learning and achievement of all 
students.  The research review begins with a discussion of the seminal work of 
Rosenthal and Jacobson (1968), which invoked decades of research and led to a 
consensus that teachers’ expectation can and sometimes affect teacher-student 
interaction and student achievement (Good, 1987). 
 In 1964 Rosenthal and Jacobson conducted, The Oak School Experiment, in a 
public elementary school with children who came from a lower-class community.  The 
researchers used a test they called, The Harvard Test of Inflected Acquisition, and told 
the teachers of the students that the test would determine which students were likely to 
“bloom” academically.  This test was really the Flanagan’s (1960) Test of General 
Ability (TOGA) or an intelligence test.  With some deception, the teachers thought that 
the test was determining the blooming students, but Rosenthal and Jacobson merely 
picked 20% of the students randomly and labeled “early bloomers.”  The TOGA was 
used after 4, 8, and 20 months in alternate forms to gauge the students’ progress.  After 
analysis, Rosenthal and Jacobson (1968) reported that there had been significant 
differences between the labeled bloomers and the group of students in the control group.  
They suggested that the teacher expectations had influenced the increasing intelligence 
test scores of those in the experiment group.  This study was known as the study that 
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demonstrated when teachers expect their students to do well; they do.  Thereafter, this 
study was referred to as the Pygmalion study or The Self-Fulfilling Prophecy study.  
 The Pygmalion study findings were criticized as a misleading report of 
inconsistent conclusions that were over dramatized (Elashoff & Snow, 1971; Thorndike, 
1968).  Rosenthal and Jacobson (1968) concluded that the teachers’ expectations and 
interaction with students affected the bloomers’ performance on the intelligence test, 
but they did not measure or collect data on the teachers’ behaviors.  These 
methodological critiques did not stop other researchers from becoming motivated to 
investigate teacher expectations.  Several hundred experimental studies tried to replicate 
the Pygmalion study that demonstrates the effects of induced expectancy effects with 
false information (Beez, 1970; Fleming & Anttonen, 1971; Jose & Cody, 1971; 
McKown, Gregory, & Weinstein, 2010) with some finding significant results whereas 
others found none.  Studies of induced expectation have not shown conclusive evidence 
for accepting or rejecting the self-fulfilling prophecy (McConnell, 1984).   
 Since the seminal study did not measure teacher behaviors, many researchers 
went on to investigate teacher behaviors that may or may not result in a self-fulfilling 
prophecy.  Without the deception of providing negative biasing information, Brophy 
and Good (1970) chose high and low groups according to teachers’ own nomination and 
found significant differences between the high and low expectancy students.  The high 
expectancy students received three to four times more opportunities to respond in class 
and interact with the teacher than the low expectancy students.  Whereas, with the low 
expectancy student, the teacher believed the student could not answer the questions 
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being posted, thus did not call on them.  In 1982, in an extensive literature review, 
Brophy isolated 17 teacher behaviors that were observed differentially with high and 
low expectancy students:  
1. Wait less time for lows to answer 
2. Give lows the answer or call on someone else 
3. Inappropriate reinforcement: rewarding wrong answers from lows 
4. Criticizing lows more often for failure 
5. Praising lows less frequently than highs for success 
6. Failure to give feedback to the public responses of lows 
7. Paying less attention to lows 
8. Calling on lows less 
9. Seating lows farther away from the teacher 
10. Demanding less from lows 
11. Interact with lows in private more than in public 
12. Grading more strictly to lows 
13. Less friendly interaction with lows 
14. Brief and less informative feedback to questions of lows 
15. Less smiling, non-verbal warmth, eye contact, and non-verbal 
communication of attention for lows 
16. Less intrusive instruction of lows and more opportunity for them to practice 
independently 
17. Less effective instructional methods 
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 Whether teachers’ behaviors are equitable or not, teachers’ predictions about 
their students’ achievement after reading a student’s prior school record have been 
found to usually be quite correct and sometimes are more valid than predictions based 
on test results (Good, 1987).  However research has shown that teacher expectations are 
not always based on student achievement and their previous school records and vary in 
terms of student characteristics (Brophy & Good, 1974; Cooper, 1985; Good, 1987).  
Brophy and Good (1974) found low-achieving girls tended to have extremely 
impoverished experiences in the classroom, with teachers being more critical of boys 
and allowing girls to disengage.  Gender is not the only factor that leads to expectations 
not based on appropriate information.  Numerous factors, such as, gender, 
socioeconomic status, race/ethnicity, type of school, appearance, oral language, 
readiness, seating position, negative comments from other teachers, and outdated 
theories, such as, boys are better a mathematics than girls, and tracking/ability grouping, 
lead teachers to hold lower expectations for some students than others.  According to 
research, teachers who base their expectations on any of the numerous non-achievement 
factors are rarely acting out of malice (Kerman, 1979).   
 Since most of the biases demonstrated in teacher and student interactions are 
unconscious, researchers began investigating how to make teachers aware of their 
expectations and develop appropriate ones (Cooper, 1985; Kerman, 1979).  In 1970, the 
Los Angeles County Office of Education developed an inservice training program, 
Teacher Expectations and Student Achievement (TESA), led by Dr. Mary Martin.  The 
TESA program included a coding process that involved teachers leading their own 
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professional growth in becoming aware of their own teaching behaviors.  The first 
objective in the program was for participating teachers to direct positive behaviors 
toward six students they perceived as low achievers more frequently than prior to 
training.  The basis for the development of TESA was to empirically answer the 
question: If teachers practiced specific motivating and supportive interactions more 
frequently with low achievers, would statistically significant academic growth result?  
The TESA researchers found 2,000 low-achieving students in experimental classes 
showed significant academic growth over the control classes.  Additionally, significant 
reductions were found in absenteeism and discipline referrals.   
 Rosenthal (1994) organized Brophy and Good’s (1970) teacher behavior 
findings into a model that identified four general factors.  He suggested that in order to 
maximize student achievement teachers should consider doing the following: (a) create 
warm social-emotional relationships with the students, (b) give the students more 
feedback about their performance, (c) teach them more in quantity and quality 
(challenge the students), and (d) give them more opportunities to respond and to ask 
questions.  
Teacher’s expectations for the entire class have been found to possibly have 
more effect on students than their expectations for individual students (Brophy, 1983).  
Harris and Rosenthal (1985) found the strongest communication of teachers’ 
expectations was the climate of the classroom.  Teachers with high expectations were 
found to present more material per lesson, with the material also being more 
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challenging, and at a higher cognitive demand.  These positive behaviors were at the 
class level rather than being focused on individual students.   
 Much of the research examined average teacher expectancy effects, where others 
showed differences in the magnitude of effects between teachers (Bohlmann & 
Weinstein, 2013).  Babad et al. (1982) identified teachers with high and low bias 
student expectations toward their class and found different classroom climates.  They 
found that high bias teachers were those who were readily swayed by (false) 
information about student achievement (Rubie-Davies, 2010).  On the other hand, low 
bias teachers developed their expectations from the students’ behaviors and interactions.  
High bias teachers were found to make their expectations more obvious than low bias 
teachers.  This supports Brophy’s (1983) findings that classroom expectations have 
more effect on achievement with high bias teachers making their expectations known to 
the whole class. 
 Brattesani et al. (1984) identified and investigated teachers who they called high 
and low differentiating.  This entailed distinguishing between teachers who 
discriminated to a greater or lesser extent between high and low ability students.  They 
determined specific teaching practices that allowed them to distinguish between a high 
differentiated teacher and a low differentiated teacher.  High differentiated teachers 
espoused an entity view of intelligence, they placed children in relatively fixed ability 
groups, emphasized performance goals and extrinsic rewards and frequently 
implemented negative behavior management strategies.  Low differentiated teachers, 
however, held incremental notions of intelligence, used interest based groupings and 
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promoted peer support within these, stressed mastery goals and intrinsic motivation, and 
developed positive relationships with the students (Rubie-Davies, 2010).  Rubie-Davies 
(2006) also documented large effect size differences in student expectancy between 
teachers who held high versus low expectation for all of their students.   
 Rubie-Davies’ (2010) goal was to compare how teachers with high (or very low) 
expectations for all their students would rate their students’ personal attributes.  The 
teachers’ ratings of their students’ attributes were also compared to achievement.  She 
investigated six high expectation teachers and three low expectation teachers and their 
220 students.  Her findings added weight to the argument that class level expectations 
are important for student learning and achievement.  The differences in class level 
expectations lead to variance in the instruction and atmosphere of the classroom, 
variance that was similar to the findings of Brattesani et al. (1984).   
 Freiberger, Steinmayr, and Spinath’s (2012) Competence Beliefs and Perceived 
Ability Evaluations: How do They Contribute to Intrinsic Motivation and Achievement, 
came more from the students’ perspective.  They investigated the interplay between 
students’ perceived teacher evaluations, students’ competence beliefs and intrinsic 
motivation and achievement, using 459 second graders from 27 German schools for the 
study.  They analyzed their data with three different interplay models: Direct, Indirect, 
and Interaction.  Direct interplay model was that the students’ perceived teacher 
evaluations and students’ competence beliefs were significant predictors of intrinsic 
motivation and achievement.  Indirect interplay model was that the students’ perceived 
teacher evaluations and intrinsic motivation and achievement mediated the students’ 
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competence beliefs.  Interaction interplay model was that perceived teachers’ ability 
evaluations moderate the influence of students’ competence beliefs on intrinsic 
motivation or achievement.  The researchers found a relationship between students’ 
competence beliefs and intrinsic motivation and achievement depends on the students’ 
perceived teacher evaluations.  Students’ competence beliefs have been found to have a 
stronger impact on achievement, but the students’ perceived teacher evaluations could 
lessen or strengthen this influence.  
 Bohlmann and Weinstein (2013) explored how young children’s self-perceptions 
of ability in mathematics are related to their teachers’ expectations for them and to their 
cognitive reasoning skills that vary in the usage of ability-differentiated practices.  One 
hundred ninety-three students and their teacher in 15 first grade classrooms were 
assessed on their cognitive reasoning skills and self-perceptions of ability in 
mathematics.  Classroom observations, teacher interviews, and teacher expectancy 
ratings of student ability were also collected.  They found after controlling for students’ 
cognitive level, the students who were rated low by their teachers in classrooms having 
higher levels of ability differentiation rated themselves lower in mathematics ability.  
Additionally, a gap in self-ratings between students with high versus low teacher 
expectation was evident in classrooms where clues about ability were made known, but 
the gap was not present in more equitable and inclusive environments.  In the more 
equitable classrooms, student ratings were less congruent with teacher ratings and were 
higher than the students in the high-differentiated classrooms.   
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Teacher Efficacy 
 There are two components to teacher expectations (Ashton, 1984): (a) the 
teacher believes that, in general, students can learn the material; and (b) the teacher 
believes that these particular students can learn under his or her direction, which led 
Ashton to replace the term teacher expectations with the term teacher efficacy in her 
line of inquiry.  This section discusses teacher-efficacy, which is a teacher’s belief that 
his or her efforts, individually or collectively will bring about student learning (Ashton, 
1984; Bandura, 1997).  Almost four decades have passed since Bandura (1977) in a 
seminal work, Self-Efficacy: Toward a Unifying Theory of Behavioral Change, 
introduced the construct of self-efficacy, which led to teacher efficacy.   
 Situating the construct of self-efficacy within a social cognitive theory of human 
behavior, Bandura (1986) departed from the dominant cognitivism theory.  Bandura’s 
(1997) definition of self-efficacy, predominantly used in other works, is “beliefs in 
one’s capabilities to organize and execute the courses of action required to produce 
given attainments” (p. 3).  Pajares (1996) described people with low self-efficacy as 
people who believe that things are tougher than they really are, a belief that fosters 
stress, depression, and a narrow view of how to solve problems.  He also stated that 
high self-efficacy helps to create feeling of serenity in approaching difficult problems or 
tasks.  Henson (2001) described efficacy as how people are able to face challenges, 
direct their actions and somehow succeed.  He explained that people are products of the 
interplay between three interrelated forces of external, internal and current behavior.  
The balance between these forces drives the success of action.  If a person blames 
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external forces on the problem to an extreme, helplessness will occur.  If a person 
internalizes the problem, undue responsibility may occur leading to stress.   
 Based on Bandura’s work, teacher efficacy is an individual teacher’s belief in 
his or her ability to plan, organize, and carry out activities that are required to attain 
given educational goals (Skaalvik & Skaalvik, 2009).  Instruments of measuring teacher 
efficacy came about from J. B. Rotter’s (1966) locus of control theory as mentioned 
previously designed two Likert-type statements within an extensive questionnaire on 
teachers’ perceptions of their capabilities.  The two statements were: When it comes 
right down to it, a teacher really can’t do much because most of the student’s motivation 
performance depends on his or her home environment, and If I really try hard, I can get 
through to even the most difficult or unmotivated students.  When analyzing the results 
of the extensive questionnaire, these two statements were found to be statistically 
significant and led to the development of measuring teachers’ efficacy.   
 Ashton (1984) asserted that no other teacher characteristic has demonstrated 
such a strong connection to student achievement.  The purpose of her work was to build 
the idea of incorporating motivational ideas into teacher education programs.  She 
emphasized that teachers were leaving the profession because of their low sense of 
efficacy due to isolation, difficulty assessing their effectiveness, and lack of support.  
By analyzing responses of middle school teachers from the Thematic Apperception 
Test, Ashton identified dimensions of teacher efficacy that distinguished the high and 
low efficacy teachers, which are summarized in Table 3.  
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Table 3 
Dimensions of Teacher Efficacy 
 
 
Teacher Efficacy Dimension 
 
High 
 
Low 
 
 
A Sense of Personal 
Accomplishment 
 
feel that they have a positive 
impact on learning 
 
feel frustrated and discouraged 
about teaching 
 
Positive Expectation for Students expect student to progress  expect students to fail 
 
Personal Responsibility for 
Student Learning 
believe that it is their 
responsibility to see that children 
learn (reflect and examine their 
own performance) 
 
place the responsibility for 
learning on the student (blame 
student ability) 
Strategies of Achieving plan for student learning uncertain about what they would 
like their students to achieve 
 
Positive Affect feel good about teaching are frustrated with teaching and 
often express discouragement 
 
Sense of Common Teacher Goals feel they are in a joint venture 
with the students 
engage in struggle with the 
students whose goal and concerns 
oppose theirs 
 
Democrative Decision Making involve students in decisions impose their decisions on the 
students 
 
 
In the hopes of structuring new educational programs around the concept of 
teacher efficacy, Ashton (1984) went on to emphasize the importance of defining three 
integral components: philosophical foundation, the teacher’s role as a change agent, and 
the positive teacher student relationship.  In terms of the first component, the 
philosophical foundation, one of the most serious obstacles to increasing teacher 
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efficacy is the teachers’ belief in intelligence as a stable and non-dynamic trait.  Thus 
providing intellect support the development of a strong sense of efficacy is important.  
She suggested that the educational programs should include educational experiences 
designed to demonstrate the fallacies in the notion that intelligence is a fixed trait to 
enable the teachers to see themselves as responsible for intellectual growth in 
themselves and in their students.  The second component of the educational program 
deals with engaging the preservice teachers in experiences that encourage a strong 
teacher role as the agent of change.  They are found to attribute student achievement to 
factors of student ability, background or attitude; thus making teachers understand their 
role may help with the feeling of being helpless.  The primary difference between high 
and low efficacy teachers was the degree of having a positive and trusting relationship 
between teacher and student and an openness to student ideas and feeling, which 
describes the third component Ashton discussed.  She explained that teacher education 
programs designed to foster a strong teacher efficacy must include experiences that 
foster a dynamic view of intelligence, a teacher role definition as an agent of change, 
and openness to developing trusting teacher student relationships.  
 Tschannen-Moran et al. (1998) examined the theoretical and empirical 
underpinnings of teacher efficacy to understand the construct and its measurement.  
After reviewing various efficacy measures, they found areas that needed improvement.  
In response to the conceptual confusion surrounding teacher efficacy, they proposed an 
integrated model of teacher efficacy that reconciles Bandura and Rotter’s work.  They 
also examined implications of using the teacher efficacy measure for preparing 
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preservice teachers and suggested strategies for improving the efficacy of inservice 
teachers.  They explained that their integrated model needed to be tested and refined.  
Furthermore, they stated that teacher self-efficacy may need to analyzed as a collective 
efficacy because teaching is in a group context and the dynamic nature of efficacy 
would need to be measured at different times in a teacher’s career. 
 Tschannen-Moran and Woolfolk Hoy (2001) reviewed many of the measures 
developed from the Rand researchers and found problems with each one.  None of the 
measures they reviewed seemed to have found the proper balance between specificity 
and generality.  They also explained that “there are conceptual problems in the 
interpretation of the factor structure and the poor correlation between the factors where 
two or more have been found” (p. 792).  They believed that teacher efficacy was related 
to meaningful educational outcomes, so they developed their own measure.  The Ohio 
State Teacher Efficacy Scale (OSTES) was developed to analyze inservice and 
preservice teachers.  Three factors, students’ involvement, adoption of teaching 
strategies and classroom management, emerged from the inservice teachers’ data.  The 
preservice teacher data however was centered on one factor.  There were no details 
about the one factor.  These findings show that more needs to be investigated than 
merely this quantitative instrument when investigating preservice teachers because they 
may be naïve to the complexities of teaching.  “The OSTES is a promising tool for 
capturing this powerful construct and putting it to constructive use” (p. 803). 
 Charalambous and Philippou (2008) investigated teacher efficacy with respect to 
the discipline of mathematics teaching.  Using a mixed methods explanatory design, the 
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researchers surveyed 90 preservice elementary teachers’ efficacy beliefs with regard to 
mathematics instruction and classroom management using a questionnaire.  After a 
clustering analysis, they found four patterns in the development of the preservice 
teachers’ efficacy.  The second phase was qualitative, which involved semi-structured 
interviews of eight participants from the original sample.  During the interview 
transcript analysis, they identified factors that appeared to have informed the preservice 
teachers’ efficacy.  Enactive experiences, such as experiences as learners of 
mathematics and actual experiences teaching mathematics were key informants of the 
teacher efficacy beliefs (TEB).  Vicarious experiences of observing and analyzing 
mathematics lessons were another factor that informed their TEB.  Social persuasion 
was the collaborative discussion between mentor, university supervisor, and peers, 
which were other experiences that factored into their TEB.  This article was different 
from the Tschannen-Moran and Woolfolk Hoy (2001) findings, because Charalambous 
and Philippou found that preservice teachers were able to discriminate between the two 
aspects of teaching, mathematics instruction and classroom management.  A 
disappointing finding was that the elementary teachers viewed teaching mathematics as 
a subject that usually leaves little room for unexpected outcomes or disagreements, 
which the authors explained as an apprenticeship of observation of traditional 
mathematics teaching.  An important finding was that preservice teachers’ self-efficacy 
was open to change.   
 Azar (2010) also investigated teacher efficacy in a specific discipline.  He 
compared the levels of preservice and inservice secondary science teachers’ efficacy 
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beliefs and analyzed the change of those beliefs according to genders, graduate school, 
teaching experience and major.  Science teaching efficacy belief scale was used as the 
qualitative measure to compare 50 preservice and 75 inservice teachers.  He found no 
significant difference between preservice and inservice teachers’ efficacy beliefs and 
outcome expectations.  Two of the demographic characteristics, graduate school and 
major, were found to change self-efficacy scores.  This quantitative study compared 
relevant variables to the complexity of teaching, but did not investigate why there was 
no significance between the two types of teachers or why there was a significant 
difference with some of the variables and not others.   
 Rethlefsen and Park (2011) used self-efficacy construct in a different way.  The 
purpose of the study was to determine if the specific teaching methods from the BAR 
model (Build knowledge, Act on the knowledge, and Reflect on action and knowledge) 
led to positive changes in preservice teacher efficacy beliefs.  Rethlefsen and Park used 
a statement from Hart (2002) to introduce the value of their study.  “It seems imperative 
that teacher education programs assess their effectiveness, at least in part, on how well 
they nurture beliefs that are consistent with the program’s philosophy of learning and 
teaching” (Hart, 2002, p. 4).  The researchers’ rationale for using mixed-methods was to 
acquire a deeper understanding of the preservice teachers’ methods course 
effectiveness. 
Collecting both qualitative and quantitative data would enable the researchers to 
gain a clearer picture of the course’s effectiveness in increasing OE (outcome 
expectancy) and SE (self efficacy) as well as developing the preservice teachers’ 
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knowledge, skills, and dispositions to teach mathematics. (Rethlefsen & Park, 
2011, p. 102) 
The significance of the problem was noted by emphasizing that without a more 
complete understanding, necessary changes might not be determined or implemented.   
 McCoy (2011) used the Mathematics Teaching Efficacy Beliefs Instrument 
(MTEBI) developed by Enochs, Smith, and Huinker (2000) along with Learning 
Mathematics for Teaching Project measures to examine the relationship between 
mathematics teacher efficacy and the growth in specialized mathematical content 
knowledge (SCK), which is discussed in detail in a later section, of 101 preservice 
elementary teachers.  The researcher found that Specialized Content Knowledge (SCK), 
Common Content Knowledge (CCK), and efficacy increased during the participant’s 
method course.  Additionally, mathematics teacher efficacy was found to not predict 
growth in SCK, but the specialized content knowledge did predict female students 
teacher efficacy.  This study provides guidance for mathematics education preservice 
courses in developing experiences to increase SCK, CCK, and teacher efficacy.   
Mathematical Myths 
 Many of the feelings people have about mathematics are related to firmly 
entrenched beliefs.  Teachers’ beliefs and views about mathematics play a significant 
role in shaping instruction (Thompson, 1984).  In the previous sections, the idea of 
teacher beliefs were introduced in a general and mathematical sense, then teacher 
expectations of the students and a teachers’ efficacy of his or her abilities were 
discussed.  This section discusses the last type of teacher belief, the mathematical myth.  
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A mathematical myth is defined as an idea that is believed to be true without evidence 
(Frank, 1990).  The discussion of mathematical myths is constrained because there is no 
evidence yet to support it.  Since the discussion lacks the backing of research findings, 
it is geared more for a public audience.   
 In Kogelman and Warren’s (1978) book, entitled Mind Over Math, the 
researchers discussed their experiences in leading groups of people to overcome 
mathematics anxiety.  Even though the researchers were both mathematicians, they 
came to understand people’s fear and dislike of mathematics in different ways.  The 
researchers found that the participants’ mathematics anxiety could be overcome and 
their performance improved after attended five weekly Mind Over Math workshops.  
Through their work with conquering mathematics anxiety, they identified 12 
mathematical myths that were hindering the students performance and adding to their 
anxiety.  The myths (Table 1) resulted in false impression about how mathematics is 
done.   
 Using the mathematical myths identified by Kogelman and Warren (1978), 
Frank (1990) surveyed 131 preservice teachers enrolled in a mathematics course.  The 
preservice teachers were asked if they agreed or disagreed with each myth and then they 
were asked to select one of the myths and write a paragraph describing how it may have 
led to anxiety.  Frank found that all but 6 of the 131 preservice teachers believed in one 
or more of the myths and the myths contributed to their anxiety.  She emphasized that 
little was being investigated about how to change teachers’ beliefs and that teacher 
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educators should realize what teachers believe may be just as important as the content 
knowledge.   
 In 1994, Battista stated many teachers’ beliefs are incompatible with the 
underlying goals of the reform effort.  He emphasized that all the efforts to make the 
mathematics curriculum consistent with reform ideas and NCTM standards will fail if 
the teacher’s beliefs do not become more aligned with the vision.  After various reform 
efforts took place, Barlow and Reddish (2006) replicated Frank’s (1990) study and 
explored the persistence of preservice teachers’ beliefs in mathematical myths in the 
time of the changing mathematical standards to Frank’s data.  They compared the 
beliefs of 76 preservice elementary teachers to beliefs of 131 preservice elementary 
teachers from 1990.  The results revealed that the participants agreed on 5 out of the 12 
myths on average.  The myth, “Some people have a math mind and some don’t,” was 
agreed upon the most with an 89% agreement.   
 Driven by a similar statement to Barlow and Reddish’s (2006) most agreed upon 
statement, Willingham (2009) explored the question, “Is there any truth to this notion 
that some people just can’t learn mathematics?”  He explained two important findings 
from research: humans are born with the ability to appreciate the concept of number and 
humans seem to be born with a sense that numbers and space are related.  He based the 
next statement on these views that students are born with the ability to learn 
mathematics and students should not be allowed to give up by concluding they are just 
not good at math.  He discussed five ways that mathematics instruction could be 
changed to support that all students could learn mathematics: (a) using analogies across 
58 
 
mathematics topic to cultivate conceptual knowledge, (b) while cultivating conceptual 
knowledge emphasize the importance of procedural knowledge, (c) ensure the students 
are develop automatic procedural knowledge, (d) choose a curriculum that supports 
conceptual knowledge, and (e) do not let it pass when a student says “I’m just not good 
at math.”  
 Like the achievement gap in mathematics, there is a research gap in 
investigating this prominent myth along with the other myths.  In spite of this, 
mathematical myths continue to play out in public media venues.  In The Atlantic, 
Kimball and Smith (2013) and Boaler (2013) addressed the acceptance that not all 
people can do mathematics.  Kimball and Smith addressed the question of aptitude 
versus attitude by looking at recent intelligence research.  Similar to Ashton’s (1984) 
findings about increasing teacher efficacy, Kimball and Smith emphasized the need to 
change the view that intelligence is static and non-dynamic.  They referenced 
Blackwell, Trzniewski, and Dweck (2007) who tried to convince a group of poor 
minority junior high students that intelligence can be developed with hard work.  
Although Blackwell et al. (2007) recognized that there is a real difference in the rate of 
intellectual growth and differences in capacity, they suggested that a child’s focus on 
comparing these differences had unfortunate consequences in motivation.  They 
emphasized a focus on the dynamic aspect of intellectual capacity may provide a host of 
motivational benefits.  Jo Boaler (2013) also wrote an article in The Atlantic where she 
stressed the dysfunction in United States mathematics education.  The narrow 
mathematics teaching of procedure and skill combined with low and stereotypical 
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expectation that only some people can do mathematics were stated as the two main 
reasons for the dismal mathematics achievement.  After teaching an online course that 
explained research evidence on ability, the brain, and effective mathematics instruction, 
95% of 40,000 people expressed that they would change their teaching or parenting as a 
result of the experience.  Boaler concluded her article discussing the common core 
reform initiative by stating the need for a broad and diverse range of people who are 
powerful mathematical thinkers that have not been held back by low and stereotypical 
expectations and teaching.  
 This concludes the section on teacher beliefs that affect a teacher’s ability to 
teach effectively.  The first part of this section began with the general idea of teachers’ 
beliefs in teaching and mathematics teaching.  The last three parts described specific 
types of teachers’ beliefs (teacher expectations, teacher efficacy, and mathematical 
myths).  The definition of the belief centered on the distinction between beliefs and 
knowledge.  Pajares (1996) explained that it was difficult to pinpoint where knowledge 
ended and belief began, with many authors using the words interchangeably.  Even with 
a dichotomy existing between knowledge or belief supremacy, both are important to 
investigated with the goal of adding layers to the complex idea of teaching effectively.  
The next section explains research on specific mathematics knowledge needed for 
teaching.   
Mathematical Knowledge for Teaching 
 Determining what makes a teacher a good teacher is difficult because of the 
plethora of variables.  There is no completely effective model of teaching that works for 
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every student, but historically research has determined common themes and created 
guidelines for enhancing instruction.  For a growing number of years, the mathematical 
education community has attempted to show the effect of different kinds or amounts of 
teacher mathematical knowledge on student achievement.  It has been a difficult and 
inconclusive endeavor.  This section is designed to offer insights into some of the 
factors that have led to the development of the Mathematical Knowledge for Teaching 
(MKT) that is currently being investigated and to describe some of the aspects of past 
work that appear important in defining MKT.   
 Attempting to illustrate the importance of the teacher in student achievement, 
many researchers began explaining the teaching behaviors (Brophy, 1986a; Good, 
Grouws, & Ebmeier, 1983).  Confrey (1986) and Brophy (1986a, 1986b) wrote three 
articles between them critiquing each other in terms of where research should be going 
in the 1980s.  “Although noteworthy progress has occurred recently, educational 
research has not been nearly as productive as it could be for developing a relevant 
knowledge base to inform teacher education and teaching practice” (Brophy, 1986a, p. 
344).  If mathematics educational research is to move forward, he recommended, 
mathematics educators and psychologists and process-outcome researchers need to 
work more collaboratively.  Confrey responded to Brophy’s ideas by communicating 
across research paradigms.  In a Socratic dialogue, she questioned the ideas from 
Brophy’s paper.  Some of his Socratic questions were: “Do you know how to teach 
teachers to create classrooms with highly intrinsically motivated students?” and “Then 
do you in fact know what it is you claimed to know, how to teach effectively?” 
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(Confrey, 1986, p. 359).  Brophy (1986b) voiced his complaints to Confrey’s article for 
unbalanced content coverage, distortions in the treatment, and lack of evidence of 
readiness to come to grips with the realities of classroom teaching.  What the teaching 
behaviors research did not examine was how teacher knowledge affects the behaviors 
they were observing and identifying.  The Brophy and Confrey argument showed that a 
change was occurring in the perception of what was important for teachers to know.  
 When Shulman (1986) separated the knowledge of teachers that influenced the 
effectiveness of instruction into two different domains, content knowledge and 
pedagogical content knowledge, rather than evaluating teachers’ knowledge in a broad 
sense, a different, more specific lens began to be used.  Referencing Shulman (1986), 
Carpenter, Fennema, Peterson, and Carey (1988) analyzed teachers’ pedagogical 
content knowledge of students’ problem solving in elementary arithmetic.  Their study 
focused on teachers’ understanding of how children think about mathematics and on 
teachers’ knowledge of their own students’ thinking.  Their results reflected the fact that 
not all teachers have had a sufficiently rich knowledge base to plan for instruction based 
on the students’ thoughts and processes.  “The teachers’ ability to predict students’ 
success in solving different problems was significantly correlated with student 
performance on both the number-fact and problem-solving tasks” (Carpenter et al., 
1988, p. 398).  
 When Leinhardt (1989) compared the differences between expert and novice 
teachers, the research went beyond a mere list of successes and failures.  She traced a 
path from planning to actions and determined the differences are not a list but an 
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intricate embedded network of skills and knowledge.  “The ultimate goal is to 
understand expertise well enough to develop instruction for novice teachers that will 
make their early performance more expert-like, and eventually, to move to performance 
of all teachers into the expert range” (Leinhardt, 1989, p. 53).  Her goal was to 
determine how to demonstrate what expert teachers do and have it transfer to other 
teachers.  
 After the NCTM Curriculum and Evaluation Standards for School Mathematics 
was published in 1989, schools moving to reforming their mathematical instruction 
needed standards-based curriculum (Kilpatrick, 2003).  In prior decades, direct 
instruction was found to be an effective teaching style because it was the style that 
matched the curriculum the best.  National Science Foundation (NSF) recognized this 
need and developed projects, which were challenged to produce a complete set of 
instructional materials that helped a teacher make mathematics accessible to every 
child.  Projects that focused on teacher preparation and teacher enhancement began 
being funded by NSF.   
 Several papers addressed elementary teachers’ understanding of division.  
Tirosh and Graeber (1990) explored the use of cognitive conflict to probe the 
conceptions held by pre-service elementary teachers who have a misconception that in 
division the quotient must be less than the dividend.  This misconception limited the 
participants’ effectiveness.  The pre-test/post-test evaluation showed improvement; 
however some of the teachers still had misconceptions.  Ball (1990) also probed the 
teachers’ understanding of division.  She found while many teacher candidates 
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produced correct responses, several could not, and few were able to give a mathematical 
explanation for the underlying principles and meanings of division.  The teachers 
“seemed to assume that stating a rule was tantamount to settling a mathematical 
question” (Ball, 1990, p. 141).  Simon (1993) investigated prospective teachers’ 
knowledge of division.  He found the participants exhibited serious shortcomings in 
their understanding of division.  “Mathematics educators must find an appropriate 
balance between attention to what prospective teachers should know and what they do 
know” (Simon, 1993, p. 253). 
 Other explorations of mathematics teachers’ knowledge analyzed how 
secondary mathematics teachers’ knowledge affected how well they taught the concept 
of function.  Even (1993) investigated teachers’ subject-matter knowledge and its 
interrelations with pedagogical content knowledge when teaching the concept of 
function.  One immediate conclusion of this study was that teachers needed to be better 
prepared with their subject-matter knowledge.  “Developing a powerful teaching 
repertoire is part of pedagogical reasoning—the process of transforming subject-matter 
knowledge into forms that are pedagogically powerful” (Even, 1993, p. 114).  After 
analyzing one pre-service secondary teachers’ understanding of function, Wilson (1994) 
determined the teacher’s understanding grew after taking a methods course; however 
was limited because of the pre-service teacher’s narrow view of mathematics.  Because 
the preservice teacher learned successfully from the way that she had been taught, she 
felt mathematics was about rules and correct answers and not conceptual understanding.  
Thus her ideas of instruction were narrowed to procedural methods.   
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Models for mathematics teacher education should seriously consider the ideas of 
integrating mathematics content and pedagogy, with a significant component of 
that integration consisting of activities that encourage teachers to reflect on their 
own views of mathematics teaching while actively exploring important 
mathematical concepts and processes that they will be required to teach. 
(Wilson, 1994, p. 369) 
 Borko et al. (1992) saw an opposite limitation to growth.  They examined one 
elementary student teacher’s knowledge related to the division of fractions.  They found 
that the teacher’s knowledge base limited her ability to implement her beliefs about how 
mathematics should be taught.  Her methods course did not give her access to 
experiences to reconsider her knowledge base or confront her misconceptions.  They 
suggested that prospective teachers must be given the opportunity to strengthen their 
subject matter knowledge as well as their pedagogical content knowledge.  “We must 
find ways to challenge their fundamental beliefs about learning, teaching, and learning 
to teach” (Borko et al., 1992, p. 220). 
 Cooney (1994) analyzed teacher education textbooks to understand how various 
issues related to teacher education were addressed, what historical precepts had 
contributed to these issues, and what orientations could move teacher education forward 
as a legitimate field of disciplined inquiry.  He suggested that teacher education needs 
to honor cognition and context to begin to recognize that it has a set of complexities that 
deserve detail analysis.  Lehrer and Franke (1992) used person construct psychology as 
a lens to look at relationships among components of teacher knowledge.  They found 
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that a teacher evolves a cognitive-affective system of personal constructions that direct 
his or her teaching.  “The complexity of teacher knowledge presents a number of 
obstacles for those seeking to measure and understand it” (Lehrer & Franke, 1992, p. 
223). 
 Livingston and Borko (1990) determined that novice teachers lacked 
interconnectedness and accessibility of their knowledge structures and could not go 
beyond their personal or preferred ways of understanding.  Simon (1995) found similar 
results when analyzing constructivists teaching strategies for elementary teachers.  His 
paper contributes to a dialogue on what teaching might be like if it were built on a 
constructivist’s view of knowledge development.  He suggested that teachers needed to 
develop abilities beyond what it is currently being taught in mathematics education 
courses.  
 Richardson’s Handbook of Research on Teaching (2001), fourth edition, devotes 
one chapter on teachers’ knowledge and how it develops and another chapter on 
teachers’ mathematical knowledge for teaching.  Ball et al. (2001) examined 
mathematics education and found that researchers had turned toward combining 
research in learning and research in instruction.  Ball et al. focused on the insufficient 
understanding of what mathematical knowledge is required to teach well.  They were 
motivated by several ideas: that teachers and teacher knowledge has been a major 
research focus, that public opinion is to improve mathematical instruction, and that this 
was an opportunity to investigate comparatively different kinds of research work.  To 
determine what mathematical knowledge is necessary to teach well, they suggested that 
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the previous approach, which emphasizes the number of mathematical courses taken, 
degrees earned, or certification received be combined with an alternative approach that 
emphasizes teacher knowledge which is uses the notion of pedagogical content 
knowledge.  Pedagogical Content Knowledge (PCK) is an “intertwining of knowledge 
about how ideas might be represented, how students learn and what they find difficult” 
(Ball et al., 2001, p. 441).  Knowing how to do mathematics is not enough; the 
knowledge needed to teach mathematics is more complex.  With this combined 
approach of analysis, they believe that the work of teaching mathematics can be more 
thoroughly understood and also improved.  
 Munby, Russell, and Martin (2001) would concur with the work of Ball et al. 
(2001) in their chapter on teachers’ knowledge and how it develops.  They 
conceptualized the teachers’ knowledge and teacher education.  They accounted the 
enduring issues of validity and values.  They began the chapter attempting to understand 
how to define teachers’ knowledge.  They built on the ideas of knowledge through the 
work of Dewey, Thomas Greene, Maxine Greene, Shulman, Fenstermacher, and others 
to determine an understanding of teacher knowledge.  They combined the theoretical 
concept of knowledge with a more practice-oriented conception of knowledge to help 
understand the epistemology of practice.  In other words, they were investigating 
knowledge through theory (education courses) and experience (field work) to determine 
how teacher knowledge develops, emphasizing the influence of experience.  They 
concluded their findings by identifying tensions that teachers’ knowledge is practical 
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and complex in the different views of what counts as professional knowledge and how it 
is conceptualized. 
 Prior to the 1980s, research on teaching dealt mostly with classroom 
management and content knowledge of the teacher.  The door to more meaningful 
research was opened when Shulman (1986) separated the knowledge of teachers that 
influenced the effectiveness of instruction into two different domains, content 
knowledge and pedagogical content knowledge.  He stated that a proper understanding 
of the knowledge base of teaching, the sources for that knowledge, and the complexities 
of the pedagogical process would make the emergence of such teachers more likely.  
Following Shulman’s lead, other researchers began parsing teachers’ knowledge base to 
determine what is important for a teacher to know, understand, or be able to do.  
 Shulman’s work was used as a resource for subsequent research that involved 
teacher knowledge (Ball et al., 2008; Hill & Ball, 2004; Hill, Ball, et al., 2008).  Ball et 
al. (2008) gave the rationale for continuing the work of Shulman: 
Without this empirical testing, the ideas are bound to play a limited role in 
improving teaching and learning---in revamping the curriculum for teacher 
content preparation, in informing policies about certification and professional 
development, and in furthering our understanding of the relationships among 
teacher knowledge, teaching, and student learning. (p. 390) 
Shulman’s work has been cited in more than 1,200 refereed journal articles with no 
fewer than 50 citations in each year since 1990.  Rather than evaluating teachers’ 
knowledge in a broad sense, a different, more specific lens was beginning to be used. 
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 A continuation of analyzing knowledge of students in the 1990s, Tirosh (2000) 
showed that enhancing prospective teachers’ knowledge of children’s common 
conceptions of division of fractions is a challenging but achievable and important task.   
Researchers in mathematics education should, therefore, attempt to identify the 
components of PCK that could efficiently be addressed at various stages of 
prospective teachers’ education programs and those that could be dealt with only 
after teachers have gained some teaching experience. (Tirosh, 2000, p. 24)   
Dooren, Verschaffe, and Onghena (2002) investigated the impact of pre-service 
teachers’ content knowledge on their evaluation of students’ work.  They found that 
when problem solving elementary teachers did not use algebraic strategies when 
necessary and used mindless manipulation.  They also found that secondary participants 
applied algebraic strategies whether efficient or not.      
 Trying to shed light on the debate on what a mathematics teacher should know, 
Hill, Schilling, and Ball (2004) analyzed data collected in the service of constructing an 
assessment of teachers’ content knowledge for teaching mathematics.  At this point, 
scholars had not attempted to measure teachers’ knowledge for teaching in any rigorous 
manner (Hill et al., 2004).  In the hopes of learning more about this issue, they began in 
2001 to write and pilot test numerous multiple-choice items intended to measure the 
mathematical knowledge used in teaching elementary mathematics.  During the process 
of developing measures, they examined curriculum materials and student work while 
simultaneously sharpening and defining their ideas about the mathematical knowledge 
and skill needed for teaching mathematics.  Besides developing initial measures of 
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mathematical knowledge for teaching, they also emphasized the need for researchers to 
investigate how an individual holds and uses that knowledge whether a teacher can use 
mathematical knowledge to generate representations, interpret student work, or analyze 
student mistakes.   
 Hill and Ball (2004) investigated whether teachers’ knowledge could be affected 
by professional development.  Their results showed that teachers could learn 
mathematics for elementary school teaching in the context of a single professional 
development program.  They were able to track the development of teacher knowledge 
and identify factors that contribute to such growth.  They believed that teachers of 
mathematics needed both types of content knowledge to teach mathematics 
competently.  Philipp et al. (2007) found by integrating children’s thinking the 
prospective teacher enhanced their mathematical understanding and develop their 
beliefs.  Many of the participants in this study viewed mathematics as a set of rules 
making conceptual understanding difficult to achieve.  
Ball et al. (2008) reported on the need for theoretical development, analytic 
clarification, and empirical testing of the concept of pedagogical content knowledge.  
They focused on two questions primarily: What do teachers need to know and be able to 
do in order to teach effectively?  And, what does effective teaching require in terms of 
content understanding?  They saw the definitions of the two domains of content 
knowledge and pedagogical content knowledge as being too broad; therefore they 
refined the domains into a coherent theoretical framework.  Subject Matter Knowledge 
(SMK) was divided into three areas: (a) Common Content Knowledge (CCK) is the 
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mathematical knowledge of a well-educated adult that could determine a correct 
solution or how to carry out a procedure; (b) Horizon Content Knowledge (HCK) is the 
mathematical knowledge that gives a view of how mathematics fits together; (c) 
Specialized Content Knowledge (SCK) is the mathematical knowledge that allows 
teachers to engage in particular teaching tasks, such as, analyzing student’s solutions or 
choosing appropriate examples.  Pedagogical Content Knowledge (PCK) was divided 
into three areas as well: (a) Knowledge of Content and Students (KCS) combines 
knowing about students and knowing about mathematics; (b) Knowledge of Content 
and Teaching (KCT) combines knowing about teaching and knowing about 
mathematics; (c) Knowledge of Curriculum deals with knowing what instructional 
materials are available, determining effectiveness of the curriculum, and knowing how 
to use the curriculum. 
Ball et al. (2008) developed these distinctions through an analysis of teaching 
practice.  They observed the teachers doing the work and created a coherent language 
for discussing the knowledge of teaching.  They did not oversimplify the knowledge 
that they identified as important; they distinguished the variance in the knowledge in the 
hopes of understanding the work of the teacher.  This common language will increase 
the communication between members of the mathematical community, which in turn 
will increase the productivity of any improvement efforts because everyone will be 
speaking the same language; though they may not have the same view, they will share 
the same vocabulary.  The second impact that Ball et al. had on educational research 
was the development of measures of mathematical knowledge for teaching.  Along with 
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a common language of teacher knowledge that is more detailed and precise, having a 
measure to evaluate teacher practice will allow for more accessible comparison of 
future research results.   
Hill, Ball, et al. (2008) also developed measures to evaluate teachers’ knowledge 
by focusing on conceptualizing knowledge of students’ mathematical ideas and 
thinking.  They explained that there was a two-fold problem in mathematics education 
research:   
First, we lack studies that demonstrate that teachers possess this knowledge 
apart from knowledge of the content itself. Second, the field has not developed, 
validated, and published measures to assess the many programs designed to 
improve teacher knowledge in this domain and to understand how this 
knowledge relates to student achievement.  (p. 373) 
Hill, Ball, et al. refined a measure from the Ball et al. (2008) study that focused on one 
component of MKT, the Knowledge of Content and Students (KCS).  The authors went 
a step further to address the quality of their measures by discussing the validity and 
reliability of the measure.  Their results suggested partial success and also identified 
areas that need work to increase the conceptual and empirical clarity of the measure.  
This conceptualization of mathematics teacher knowledge goes beyond the previous 
measures of how many mathematics courses were taken or how well a teacher does on a 
standardized test.  Effective teaching requires a teacher to understand and use different 
types of knowledge.  Further research continues to analyze and develop measures so 
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that the findings can be incorporated into programs to improve mathematical teaching 
and learning.   
Caring 
 In the previous sections, teachers’ beliefs and mathematical knowledge for 
teaching were discussed.  This section emphasizes the importance of caring for the 
students and that caring should be an expectation for effective teachers (Ball & Bass, 
2000; Gutshall, 2011).  Mayerhoff (1971) noted that to care for another person is to help 
him grow and actualize himself.  Noddings (1984) emphasized the importance of 
developing a caring relationship between teachers (the carer) and students (the cared-
for).  Noddings (1984) did not describe caring as a verb but as a relationship; to care, 
both carer and cared-for must identify the relationship.  If the student does not 
recognize the behavior as caring, a caring relationship does not exist (Noddings, 1992).  
Philipp et al. (2007) incorporated Noddings’ description of caring to expand their caring 
for children to caring about children’s mathematical thinking.  Noddings believed the 
entire school curriculum should be built around the ethic of care.  She defined a caring 
teacher as “someone who has demonstrated that she can establish, more or less 
regularly, relations of care in a wide variety of situations” (p. 101).   
 An example of a non-caring environment is Kozol’s (1967), Death at an Early 
Age, where he told of a situation of being a Boston school substitute teacher in 1964.  
He shared what happened to him and to the children, mostly “Negro” that he tried to 
help. The teachers he described were clearly not caring teachers. When Kozol wrote 
about the reading teacher’s views on the suffering of the Negro children, she was ill 
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informed to their plight.  “There are many children who are a great deal worse off.  
Plenty of white people have had a much harder time than that” (Kozol, 1967, p. 27).  
The reading teacher that he described really felt that she cared more than the other 
teachers, but it was obvious in his story that she did not have a caring relationship with 
her students.  The sad part of it was that she felt that she cared even though the students 
did not recognize her actions as caring.  Noddings’ (2001) definition of the word caring 
could have helped the reading teacher realize her misconception of thinking she had a 
caring relationship.  Mayerhoff (1971) explained that the union with “the other” in 
caring differs; instead of dominating and possessing the other, growth to be itself is 
fostered.  To care for someone, the carer must know who the cared-for is, what his or 
her abilities and limitations are, what his or her needs are, and what is conducive to his 
or her growth (Mayerhoff, 1971).  Noddings (1992) agreed with Mayerhoff and 
affirmed that rather than viewing a student as a receiver of care, the student must be an 
active participant in the caring relationship.   
 If the ability to be a caring teacher should be an expectation for effective 
teachers, it should not be assumed that teachers would have this quality (Owens & 
Ennis, 2005).  Agne (1992) surveyed 88 teacher-of-the-year winners about their 
teaching.  She compared their teaching ideas to 93 inservice teachers at various levels.  
She found that the teacher-of-the-year winners preferred a more democratic 
environment and valued trusting and respectful relationships with their students, which 
parallels a caring environment.  Her findings reinforce the ideas of comparing             
high-differentiating and low-differentiating teachers with respect to student expectations 
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(Rubie-Davies, 2010).  Agne suggested that there is a great need for the ethic of care to 
be part of teacher education programs.  However, she also stated that the ethic of care 
might not be easily taught due to care being a held belief versus a skill or technique. 
 Noddings (2001) described a major impediment to caring in teaching is the 
confusion that caring is a nice attitude that ignores poor behavior and low achievement 
to make the student feel good. This idea of caring is wrong.  “It is clear that caring 
implies a continuous drive for competence” (Noddings, 2001, p. 101).  As Mayerhoff 
(1971) wrote, “caring is a way of relating to someone that involves development” (p. 1) 
or growth.  Another question or impediment is how can caring be articulated and 
measured in a preservice education program.  Watson (2002) took on the dilemma of 
measuring such a “soft phenomenon of the human realm” (p. 3) and discussed the 
Caring Abilities Inventory measure, one of the 22 instruments he analyzed, created by 
Nkongho (1990).  Gutshall (2011) used this instrument to measure preservice teachers.  
She found that the preservice teachers’ scores were similar to scores obtained for 
practicing nurses and higher than scores for same gender college students of various 
majors.  
 Hackenberg (2010) built on Noddings’ caring relations and measured the 
concept of caring in a qualitative way.  She defined a different relationship that 
incorporated mathematics, mathematics teaching, and mathematics learning, which she 
called mathematical caring relations (MCR).  Emphasizing the reciprocal relationship, 
MCR involves a teacher understanding and bringing forth students’ mathematical 
development.  From a student’s perspective, participating in mathematical caring 
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relations involves being open to the teacher’s strategies.  During a small-scale eighth-
month teaching experiment, Hackenberg aimed to establish and maintain mathematical 
caring relations with 4 sixth grade students.  She indicated that the formulation and 
investigation of MCRs could make contributions to research on mathematical learning, 
while acknowledging the need for further development of MCRs as a research area.  
Additionally, she found that establishing MCRs validated the difficulties that both 
teacher and student may experience in eliminating significant perturbations (disturbance 
of the norm).  Lastly, she found that establishing MCRs appeared to influence the 
teacher’s teacher efficacy.   
Summary 
 This chapter summarized the literature relevant to this study.  The chapter was 
divided into three main sections: (a) teacher beliefs, (b) mathematical knowledge for 
teaching, and (c) the caring teacher.  The first section began with a general look at 
teacher beliefs in general and then explored the more specific teacher beliefs of teacher 
expectations, teacher efficacy, and mathematical myths.  The second section discussed 
the theoretical and practical progress in determining the specifics of mathematical 
knowledge for teaching.  The third section explored the idea of caring.  The mission of 
teacher education programs is to enable teachers to acquire the knowledge, skills, and 
dispositions that will allow them to successfully teach a diverse population of students.  
The low-achieving mathematics students’ equity issues of a lack of opportunities to 
learn, low teacher expectations, and not having enough effective teachers need to be 
addressed by improving mathematical instruction for all.  This chapter highlighted the 
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recent developments in determining what makes a teacher effective for the most part in 
isolation.  These separate yet important aspects of what a mathematics teacher believes 
and should know are part of a whole complex story that continues to need to be 
investigated.  This study hopes to discover how secondary mathematics preservice 
teachers strengthen their mathematical knowledge for teaching (MKT) and develop 
caring relationships by considering their teacher expectations, teacher efficacy, and 
views of mathematical myths. 
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CHAPTER III 
METHODOLOGY 
Overview 
 Narrative has been used to represent experience and endeavors of humans from 
ancient times.  We tell stories, and these stories are the most common way that humans 
develop meaning of experience.  The purpose of this study was to gain insight into how 
secondary mathematics preservice teachers learn to teach students at all academic 
levels, but especially the low-achieving students.  I hoped to examined secondary 
mathematics preservice teachers’ expectations, sense of efficacy, and views on a set of 
mathematical myths with respect to their development as effective teachers while 
considering their level of mathematical knowledge for teaching and their ability for 
caring relationships with low-achieving students.  To better understand the student 
teachers’ experiences, a narrative inquiry approach was used to explore how these four 
student teachers interpret their student teaching lives and what influences determine 
how they teach students at all levels within their lived experiences.  A narrative inquiry 
approach was employed to collect, analyze, and pull data together to enable the 
researcher to understand and share each participant’s story.  This chapter contains four 
major sections: (a) research questions; (b) the research design, which includes the 
justification for using narrative inquiry, who I am as the researcher, historical aspects of 
narrative, and how Clandinin and Connelly’s (2000) Three-Dimensional Narrative 
Inquiry Space was used to develop interview questions; (c) data collection, which 
includes the description of surveys and other data resources; and (d) data analysis, 
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which includes how I negotiated the relationships with participants, transitions between 
research text and writing, power, and my place in the study. 
Research Questions 
 The following questions are addressed in this study.  The main research question 
for this dissertation is: How do preservice secondary mathematics teachers’ experiences 
in learning how to teach shape their development as teachers of low-achieving students? 
Specifically, this narrative inquiry focused on their expectations, efficacy, mathematical 
myths beliefs, mathematical knowledge for teaching, and their ability to having a caring 
relationship with their students. The Qualitative Research Questions are: 
1. What are the preservice secondary mathematics teachers’ articulated beliefs 
about low-achieving students? 
2. How do preservice secondary mathematics teachers report on how they 
learn how to teach low-achieving students? 
3. How do the preservice secondary mathematics teachers describe their 
mathematical knowledge for teaching? 
4. How do the preservice secondary mathematics teachers discuss their caring 
relationships with low-achieving students? 
Research Site 
 The Midwest university which was the site for this study is a suburban public 
research institution enrolling almost 43,000 undergraduate and graduate students.  The 
researcher in this study had taught at a northeast teaching university as a part-time 
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mathematics education instructor for the past four years and has nine years of 
experience teaching secondary mathematics 7–12.   
Student Teaching Seminar Course Description 
 The participants for this study were students in a student teaching seminar 
course concurrent with their student teaching field experience.  Students enrolled in this 
course were required to complete two major assignments: Teacher Performance 
Assessment (edTPA) and a portfolio based upon the state’s standards for professional 
educators which included a reflective presentation of their student teaching journey.  
The student teaching seminar course was designed primarily to support students as they 
taught for 12 weeks, including 6 weeks in which they assumed full responsibility for all 
their cooperating teachers’ classes.  The instructor involved in this study had taught full 
time at the collegiate institution for more than 20 years, and at the K–12 level for 14 
years.  She had taught and mentored student teachers for more than 12 years at the 
secondary level.  The syllabus for the course can be found in Appendix A.   
Participants 
 This study focused on secondary mathematics student teachers during the last 
semester of their senior year.  The university required the program for secondary 
mathematics teachers to devote approximately 37 hours of their course-work time to 
professional preparation and 40 hours to mathematics courses.  During this study the 
participants were placed in various Midwestern high schools for their field experience 
and were enrolled in the student teaching seminar course.  The students were to 
volunteer to participate in the study.  After students volunteered, a purposeful sample of 
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seven participants was chosen to complete the study based on the instructor’s opinion 
about the diversity of the entire sample.  The list of participants was narrowed from 
seven to four in December 2014.  With advice from my advisor, I narrowed the list to 
four in an effort to keep the study more focused and limit the amounts of data to be 
considered.  After listening to all seven participants’ interviews and end of year 
presentations five to six times and also transcribing their words to text, the list of seven 
was narrowed to four participants who were the most comfortable sharing their stories 
with depth and reflection.   
Research Design 
 Narrative inquiry methodology was used to understand the secondary 
mathematics student teachers’ experiences in a more meaningful way and also help 
them reflect on how their experiences affect their teacher development.  Narrative 
inquiry begins in experience as expressed in lived and told stories (Clandinin & 
Connelly, 2000; Pinnegar & Daynes, 2006).  It has the ability to focus on critical life 
events while simultaneously exploring holistic views.  “Stories relate the life journey of 
the human species and the changes that have marked our development as thinking 
beings” (Webster & Mertova, 2007, p. 15).  Narrative researchers focus on the ways in 
which people produce, represent, and contextualize experience through narratives.  
They “ask questions aimed at connecting people’s meanings and motives to how they 
structure their experience” (Schram, 2006, p.108).  Narrative inquirers strive to 
understand rather than to predict.   
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Why Narrative Inquiry 
 Narrative inquiry considers questions about human experiences.  Schram (2006) 
described two different types of narrative that both adhere to meaning on a continuum 
of experiences that change over time.  First, analysis of narrative collects complete 
stories, which are then analyzed in terms of themes from preexisting theory.  Secondly, 
narrative analysis pulls together events and transforms them into a story.  If the 
questions can be answered with the data collected from stories or stories developed 
from data, narrative inquiry would be the method of choice.  In sharing the experiences 
of these four student teachers, I hoped to understand the complexities of my own and 
others’ experiences as a teacher, researcher, and teacher educator.   
 Coulter and Smith (2009) provoked a heated discussion on the purpose of 
narrative inquiry when they described how literary elements, point of view, person, 
omniscience, narrator reliability, narrative voice, authorial distance, tone, metaphor, 
figurative language, theme, and placing action within scenes could persuade readers 
artistically.  Clandinin and Murphy (2009) argued that the purpose of narrative inquiry 
is not to tell a good story, but to develop a story that represents the experiences of the 
participants and the researcher.  The ontological and epistemological commitments are 
“situated in the relationships generated between narrative researchers and their 
participants” (Clandinin & Murphy, 2009, p. 599).  Clandinin and Murphy expressed 
discomfort when Coulter and Smith (2009) seemed “to emerge more from an author’s 
sense of the aesthetics of storytelling than from the relational stance of a narrative 
researcher” (p. 600).  Another point of disagreement was when Coulter and Smith 
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explained commonalities in narrative and many other forms of qualitative inquiry.  
Clandinin and Murphy stated that they did not understand how Coulter and Smith could 
speak of commonalities between different qualitative researchers and narrative inquirers 
without knowing the ontological commitments of the qualitative researchers.  
 To begin, I situated myself in this journey in becoming a narrative researcher.  
Clandinin and Connelly (2000) emphasized the importance of family stories by stating, 
“Family stories seem to persist in importance even when people think of themselves 
individually, without regard to their familial roles. The particular human chain we’re 
part of is central to our individual identity” (p. 113). I, therefore, tell a bit of my family 
story to discuss my ontological commitments as a qualitative researcher.  
Who am I? 
 My own family life was a mix of happiness and chaos.  I was the 14th child in a 
large family and while we did not have a lot of money we loved each other.  My father 
only went to school through fourth grade, my mother through eighth grade in a one 
room school house.  From a very early age they taught us about the importance of 
family and survival.  Hard work was valued over education because we had to work to 
survive.  Of the 14 children, eight males and six females, 10 of us survived to adulthood 
and have become quite successful.  
 In school I followed 12 siblings who were mostly not interested in education.  
My brothers became mechanics and, with one exception, my sisters were married before 
they were 19 years old.  I quickly realized that teachers did not expect much of me, 
seeing me as just “another kid from that big family.”  While I remember being eager to 
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learn, many obstacles were in my way, both in the classroom and at home.  Our parents 
expected us to get through high school, but learning and understanding did not have to 
be part of graduating.  I watched my parents scold my siblings for doing homework 
instead of working on the farm or in the garage.  I also watched my siblings miss 20 to 
30 days of school a year without any scolding.  As the youngest, I could see that my 
older siblings could have a good life without an education.   
 A turning point in my education came when the computer science teacher 
offered me a seat in the advanced placement computer class.  As the teacher handed me 
a registration paper, he said, “I think you can do this.”  He didn’t say my name because 
I was just another kid from that big family to most teachers, but for the first time it 
seemed someone actually saw me.  This teacher thought I could do this and so did I.  
From that day on, I worked harder.  I began to compete to get the highest grades in all 
my classes.  I began to see myself going to college.   
 Being highly motivated to succeed, I applied to colleges and was accepted by 
many.  I chose a Northeast university, but could not afford to go.  I was turned down for 
grants and loans because my parents owned a farm with a lot of equity but no money.  
To help with funding my education I applied for the Air Force.  However, when I went 
for my physical, I found out that I was pregnant.  So I did what any good girl from my 
family would do; I got married.  The two important parts of my family curriculum had 
been family and survival; I dumped thoughts of college and put my heart and soul into 
being a good mother.   
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After eight years and two more children living paycheck to paycheck, our days 
were filled with happy adventures.  I loved watching my children grow into awesome 
people.  Boredom had led me to miss 30 days of school per year during my high school 
career, but now a different kind of boredom led me to college.  Once my children were 
in school, I needed more of a challenge than getting the laundry done.  Each day I felt 
empty until they returned with their school adventure stories.  I decided I would go to 
school when they were gone through the day.   
 Fast forward through undergraduate degree, master’s degree, a divorce, a new 
marriage, from nine years of teaching secondary mathematics in a rural school district 
to teaching at a Northeast university while finishing a doctoral degree, where reflection 
of my past changed my path.  During one of my last semesters of doctoral course work, 
I asked my advisor to read my scholarly personal narrative and provide feedback on my 
writing and research interests.  Prior to this discussion, I was becoming confident about 
a line of inquiry that proposed that student teachers should reflect on their struggles 
with learning mathematics so that they can have empathy for the low performing 
students they will eventually teach.  Even if their struggles did not occur until they were 
in their undergraduate program, this reflection could help them develop an 
understanding on how to help their future students overcome the difficulties and, at the 
same time, validate taking the higher level mathematics courses.   
 During our conversation, my advisor stated that there was more to my story and 
questioned me about my background.  He asked me to consider that one of the reasons 
that I understood low performing students might be our similar economic backgrounds.  
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I agreed, but was also dumbfounded because I had never thought that my struggles in 
school had anything to do with my growing up poor.  I had always felt my obstacles in 
school came from being another kid from that big family where my teachers saw me as 
just like my siblings who did not care about school.   
 As we discussed my difficulties, my advisor asked me to think about why I 
struggled in school, and if it had a connection to being poor.  Many mixed feelings 
swirled in my head, among them confusion, anger, and sadness.  I reflected on the 
interactions I had with teachers, interactions that I brushed off as just being treated like 
a typical kid from that big family.  Looking back, I felt I was different from my siblings 
and any low expectations that I experienced were because the teacher did not know me 
as an individual; therefore, I had to prove my savvy.  My advisor opened a new lens for 
me to look through, and I did not like it.  These teachers were possibly treating me 
differently from my peers because they saw me, not as just another kid from a big 
family, but as just another poor kid who was not going to amount to anything.  Through 
this new lens, I realized that I grew up poor and not just a little poor, but extremely poor 
when compared to my peers.  Even as I write that, I do not believe it completely.  My 
family may have been poor, but we all worked together to get through and did not feel 
poor.  My advisor helped me see and understand my views from my story by merely 
asking me to reflect on my own narrative.  I am hoping the findings from this study will 
help others reflect and question their teaching and learning.  I was a poor rural female 
who was a high achieving student despite the expectations of my high school teachers.  
I possibly worked harder to prove my self worth to the nay-sayers.  My narrative is 
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included here to help readers understand my possible basis and also see it where I am 
coming from. 
Clandinin and Connelly’s (2000) Narrative Ideas Developed From Many 
 Clandinin and Connelly (2000) described many historical influences as 
summarized in Table 4 that shaped their view of narrative inquiry in understanding 
experience and said they believe narrative inquiry is the best way to think about 
experience.  They emphasized that Dewey viewed continuity as a criterion for 
experience, since experiences develop from previous experiences and lead to new 
experiences.  They accentuated continuity by discussing Alasdair MacIntyre’s thoughts 
on narrative unity as giving a way to think in a more detailed and informative way about 
the general construct of continuity in individuals’ lives.  Mary Catherine Bateson’s 
vivid narrative examples helped Clandinin and Connelly focus on understanding how an 
individual understands a changing world.  They wrote, “For Bateson, learning is 
change. Continuity results because people improvise and adapt, that is, they learn” (p. 
7).  From Robert Cole’s work they learned that everyone carries their story with them 
and that people must respect one another’s stories and learn from them.  Polkinghorne’s 
influence was that narrative inquiry “is the best way of representing and understanding 
experience” (p. 18).  Clandinin and Connelly saw the incidents of the narrative, not as 
static points in time, but as a dynamic experience.  Rather than tied to a here and now, it 
is experienced as a continuum. 
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Table 4 
The Foundation of Clandinin and Connelly’s Historical Influences 
 
 
Foundational Thinker 
 
Influence 
 
 
John Dewey 
 
viewed continuity as a criterion for experience 
 
Alasdair MacIntyre giving a way to think in a more detailed and informative way about the 
general construct of continuity in individuals’ lives 
 
Mary Bateson people improvise and adapt, that is, they learn 
 
Robert Cole everyone carries their story with them and people must respect and learn 
from one another’s stories  
 
Donald Polkinghorne the best way of representing and understanding experience 
 
 
Tensions on the Boundaries That Develop Meaning in Experience 
 When exploring specific places using narrative inquiry, Clandinin and Connelly 
(2000) used Dewey’s two criteria of experience, continuity and interaction, as a 
framework to identify the tensions of temporality, people, action, certainty, and context 
(Table 5).  They also used the dichotomy of the grand narrative versus narrative inquiry 
to emphasize the differences between determining a story and understanding a story as 
it develops and continues.  As Clandinin and Connelly described their previous work on 
a Taxonomy revision team, the first and most apparent tension was temporality, which 
made them consider how they interpret meaning on a continuum of experiences 
knowing that it will change as time passes.  Aligning with Dewey’s idea of continuity of 
experience, they view an event not as something that happens in a moment, but rather 
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something that is expressed over time.  Clandinin continued with this idea in a later 
work stating, “From a conception of reality as relational, temporal, and continuous, 
narrative researchers arrive at a conception of how reality can be known” (Clandinin & 
Murphy, 2009, p. 599). 
 
Table 5 
Considering Dewey’s Continuity and Interaction, the Tensions Between Narrative 
Inquiry and Grand Narrative 
 
 
Five Tensions 
 
Narrative Inquiry 
 
Grand Narrative 
 
 
Temporality 
 
 
an event is not something that happens 
in a moment, but rather something that 
is expressed over time 
 
an event is something that happens in a 
moment and needs to be investigated at 
that moment 
 
People it is important to determine the person’s 
story within the terms of the process 
 
people-free notions that were universally 
applied 
 
Action as a narrative sign to investigate, to 
determine the pathway between action 
and meaning 
 
would be taken as direct evidence 
Certainty interpretation is just one possible 
interpretation 
 
causality, with it ensuing certainty, is the 
hallmark 
Context must be considered as temporal, spatial, 
and social to determine a more complete 
picture 
 
Can be analyzed into variables and 
measures of certainty attached to the 
various contextual factors 
 
 The second tension that was discussed was how, when people are studied, they 
are in a process of change and it is important to determine the person’s story within the 
terms of the process.  Every person is changing within the experience.  In narrative 
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inquiry, it is the experience that needs to be represented.  From the point of view of the 
grand narrative, the third tension of understanding an action would be taken as direct 
evidence.  In contrast, a narrative thinking view would see an action as a narrative sign 
to investigate, to determine the pathway between action and meaning.  The fourth 
tension of certainty in narrative thinking is that of interpretations of events.  From the 
standpoint of narrative inquiry, the researcher must be aware that their interpretation is 
just one possible interpretation.  The fifth tension is the context of the investigation 
where it must be considered as temporal, spatial, and social to determine a more 
complete picture.  The stories “are the result of a confluence of social influences on a 
person’s inner life, social influences on his or her environment, and his or her unique 
personal history” (Clandinin & Murphy, 2009, p. 599).  
 In considering another boundary, between formalistic and narrative views, 
Clandinin and Connelly (2000) described four tensions that distinguish these two views: 
(a) the place of theory, (b) the balance of theory, (c) people, and (d) the place of the 
researcher.  A formalistic view works from the idea that, while individual people may 
have different beliefs, there is a true view of the world that can be determined.  From a 
narrative view, however, “inquiry entails a reconstruction of a person’s experience in 
relation to others and to a social milieu” (Clandinin & Connelly, 2000, p. 39).  
Formalistic inquiry begins with theory while narrative inquiry begins with experience in 
lived and told stories.  First, the tension of the place of theory continues throughout the 
inquiry with narrative inquiry having an interweaving literature review instead of a 
foundational one at the beginning.  Furthermore, the outcome of the narrative inquiry to 
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theory is to contribute to a new sense of meaning rather than yielding a set of 
knowledge claims.  The second tension that was explained is the balance of theory, 
which is not about when to use theory, but how much is needed.  Narrative inquiry has 
been criticized for not being theoretical enough because the story is based on 
experience.  The third tension between formalistic and narrative views deals with how 
to understand the place of people in inquiry.  From a formalistic view, people are 
described in terms of categories, such as, race, class, gender, and power, whereas in 
narrative inquiry people are described by their different stories.  The place of the 
researcher was the fourth tension.  The researcher must develop a relationship that 
allows him or her to become fully involved.  The formalistic view relies on the 
experience in real time by having the researcher immerse in the experience.  The 
narrative view has the researchers reflect on their own story as they begin to embark 
into the participant’s narrative.  The narrative inquiry researcher needs to reconstruct 
their own narrative to be aware of possible conflicting views within the narrative 
research.  Clandinin and Connelly (2000) discussed how “these personal narratives of 
inquiry, may coincide with or cross a boundary of varying degrees with the actual 
inquiries that we undertake” (p. 46).  The four tensions between formalistic and 
narrative views are summarized in Table 6.  
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Table 6 
Formalistic and Narrative Views 
 
 
Four Tensions 
 
Narrative 
 
Formalistic 
 
 
The place of theory 
 
is to contribute to a new sense of 
meaning 
 
is to yield a set of knowledge claims 
The balance of theory lean toward experience 
 
rely heavily on theory 
 
People are described by their stories are described in terms of categories, 
such as race, class, gender, and 
power 
The place of the 
researcher 
needs to reconstruct their own 
narrative to be aware of possible 
conflicting views within the narrative 
research 
 
Immerses in the participants’ stories 
in present time 
 
Three-Dimensional Narrative Inquiry Space 
Through these tensions at the boundaries between grand narrative and narrative 
thinking and formalistic and narrative views, many of the terms and central tenets 
expressed by Clandinin and Connelly (2000) emerged with their emphasis on 
experience and their purpose for narrative thinking.  They continued with Dewey’s 
concepts of experience as interaction and continuity:   
With this sense of Dewey’s foundational place in our thinking about narrative 
inquiry, our terms are personal and social (interaction); past, present, and future 
(continuity); combined with the notion of place (situation).  This set of terms 
creates a metaphorical three-dimensional narrative inquiry space, with 
92 
 
temporality along one dimension, the personal and the social along a second 
dimension, and place along a third. (p. 50)   
Dewey’s theory of experience provided the grounding of the three-dimensional 
narrative inquiry space (Clandinin, 2014), which allows the researcher to explore as 
many perspectives as possible in the story in multiple directions.  Clandinin and 
Connelly (2000) saw three directions through which the narrative inquiry can be 
pursued.  The researcher’s inward direction, such as feelings, hopes, aesthetics 
reactions, and moral dispositions, needs to be brought out and discussed.  The outward 
direction considers how the environment affects the story.  Backward and forward 
direction reflects on the thoughts about the past, present, and future.  Additionally, the 
place or the specific concrete physical and topological boundaries of inquiry landscapes 
are discussed as more than merely the environment.  Clandinin and Murphy (2009) 
continued to stress the Deweyan ontology of experience in a later work stating that the 
three features of “emphasis on the social dimension of inquiry, temporality of 
knowledge generation, and continuity that is not merely perceptual but ontological” (p. 
599) are well suited for framing narrative research.  Clandinin (2014) wrote, “Dewey 
describes experience as having something that stretches.  This stretch is almost 
indefinitely elastic and extends into realms of personal, aesthetic, and social meaning” 
(p. 17).  Her view of experience is relational continuous and social, which she stated, 
“are fundamental to what we see as narrative inquiry” (p. 17).   
 My subsidiary research questions were designed to respond to the need for 
greater understanding of the tensions that preservice secondary mathematics teachers 
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face as they construct for themselves and act upon what it means to teach low-achieving 
students effectively in the context of their student teaching field experience. These 
questions were used to develop the individual interview questions.  My subsidiary 
research questions evolved from my desire to address all dimensions of the 3-D space 
defined by Clandinin and Connelly (2000). They are as follows: 
 Backward:  How have the preservice secondary mathematics teachers’ life 
experiences contributed to their understandings and development into effective teachers 
of low-achieving students? 
 Forward:  How does the preservice secondary mathematics teachers’ 
understanding of low-achieving students contribute to their ongoing development as 
effective teachers? 
 Inward:  In what ways do teachers reflect upon the implications of their 
constructs of low-achieving students and the understandings from which they are 
derived? 
 Outward:  How do the preservice secondary mathematics teachers understand 
and act on the various experiences with low-achieving students within the context of 
their field experience? 
 Situated in Place:  What factors contribute to or hinder the preservice 
secondary mathematics teachers’ ability and will to construct for themselves and act 
upon what it means to teach low-achieving students effectively? 
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Data Collection 
 To address all the research questions, the student teachers enrolled in the student 
teaching seminar course completed a two-part survey: a hard-copy survey, which 
included measures for teacher expectations (Appendix B) and mathematical knowledge 
for teaching (Appendix C), as well as an on-line survey, which included measures for 
teacher efficacy, views of mathematical myths and caring ability (Appendix D) to 
determine some initial ideas about the participants.  The researcher also collected 
information about the participants’ grade point average and course specific grades.  The 
researcher conducted an individual interview with seven student teacher participants.  
Another form of data collection was the two major assignments required for the seminar 
course: Teacher Performance Assessment (edTPA) and a portfolio based upon the 
state’s standards for professional educators that includes a reflective 10-minute 
presentation or “Aha moments” presentation.  Data collection began at the start of the 
semester, continued throughout the semester, and ended with the completion of student 
teaching.  Survey data were collected at the beginning of the semester.  Field notes data 
and Teacher Performance Assessment data were collected throughout the semester.  
Portfolio assignment data, Aha presentation data, and Individual Interview data were 
collected at the end of the semester. 
Teacher Expectations Survey 
 Many studies have been conducted which show clearly the existence of 
differential teachers’ expectations for individuals within their classrooms (Blatchford, 
Burke, Farquhar, Plewis, & Tizard, 1989; Brophy, 1983; Cooper & Good, 1983; 
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Rosenthal, 1991).  Even though Brophy (1983) found that teacher’s classroom 
expectations have been found to possibly have more effect on students than their 
expectations for individual students, not until recently had an entire classroom been 
investigated.  Rubie-Davies (in press) identified teachers having correspondingly high 
or low expectations for all the students in their classrooms (i.e., that their expectations 
are at the class rather than at the individual level).  One month into the academic year, 
Rubie-Davies asked the 21 teachers in her sample to rate their students’ expected 
achievement in reading at the end of the year from very much below average to very 
much above average on a 7-point scale.  These ratings were compared with students’ 
beginning-of-year achievement based on running record data collected by the author.  
Using the Rubie-Davies 7-point scale (Appendix B) the participants were asked to rate 
their students in the class from which they have collected data for their TPA 
assignment. 
Mathematical Knowledge for Teaching Measures Survey 
 Initiating the idea to construct instruments that measure the mathematical 
knowledge for teaching, Hill et al. (2004) sought to shed light on the debate.  Prior to 
Hill et al., mathematics content courses were counted or mathematics content 
assessments were used as the basis of measuring the knowledge needed for teaching, 
but researchers had not attempted to measure teachers’ knowledge for teaching in a 
rigorous manner.  The principal question guiding their work was: Is there one construct 
that can be called mathematics knowledge for teaching and that explains patterns of 
teachers’ responses or do these items represent multiple constructs and thus several 
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distinct mathematics competencies of elementary mathematics teachers?  The second 
question was: Given the structure of teachers’ mathematical knowledge for teaching, 
can we construct scales that measure such knowledge reliably?  In 2001, they began to 
write, and later pilot test, numerous multiple-choice items intended to represent the 
mathematical knowledge used in teaching elementary mathematics.  As they examined 
curriculum materials and student work, wrote and refined items, and thought about what 
these items represented, they sharpened and defined ideas about the mathematical 
knowledge and skill needed for teaching mathematics.  They emphasized the need for 
researchers to investigate how an individual holds and uses that knowledge and whether 
a teacher can use mathematical knowledge to generate representations, interpret student 
work, or analyze student mistakes.  Hill et al.’s work has continued to develop and 
improve within the Learning Mathematics for Teaching project.  The survey items used 
in this study are 2008 released middle-level mathematics items, which can be found in 
Appendix C. 
Teacher Efficacy Survey 
The Mathematics Teaching Efficacy Beliefs Instrument (MTEBI) is one of the 
most popular scales used in the study of mathematics teaching efficacy.  A new 
instrument measuring mathematics teaching efficacy beliefs for Korean preservice 
teachers using Bandura’s efficacy theory was developed to study secondary 
mathematics by Ryang (2010).  He developed this new measure because there was a 
fundamental difference between the elementary teacher education program and the 
secondary teacher education program in Korea.  Elementary teachers are all-subjects 
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generalists while secondary teachers are one-subject specialists.  Since the original 
MTEBI was developed for elementary preservice teachers, some items in the MTEBI 
were not appropriate for secondary (mathematics) preservice teachers.  For the 
secondary version, the terms teachers, teaching, and children in the elementary version 
were changed to mathematics teachers, mathematics teaching, and students.  Since this 
study is investigating secondary student teachers, Ryang’s instrument seemed 
appropriate to explore the participants’ teacher efficacy.  The instrument includes 58 
Likert-type questions (Appendix D), which will be answered using a rating scale 
including strongly agree, agree, neutral, disagree, and strongly disagree responses. 
Additionally, Ryang’s translation of the Korean language in the instrument was difficult 
to use in an English speaking setting.  Therefore, I changed some of the wording in the 
questions to better-fit English grammar and usage.  
Mathematical Myths Survey 
 To keep with the same responses as the teacher efficacy survey, the following 
mathematical myths in Table 1 were used with Likert-type questions, which were 
answered using a rating scale including strongly agree, agree, neutral, disagree, and 
strongly disagree responses.  Frank (1990) used the following list of mathematical myths 
when she determined that future teachers participants shared many of the mathematical 
beliefs held by severely math-anxious people enrolled in math-anxiety clinics. 
Caring Ability Inventory Scale Survey 
The Caring Ability Inventory (CAI; Appendix E) was created by Ngozi 
Nkongho (1990) to measure one’s ability to care when involved in a relationship with 
98 
 
others, as derived from Mayerhoff’s (1971) work.  Mayerhoff’s view of caring was 
helping another to grow and actualize himself and in the process, a way of relating to 
someone that involves development considering three elements of caring (knowing, 
courage, and patience).  The CAI has four theoretical assumptions: (a) Caring is 
multidimensional with cognitive and attitudinal components, (b) The potential to care is 
present in all individuals, (c) Caring can be learned, and (d) Caring is quantifiable 
(Nkongho, 1990).  The CAI is a 37-item Likert scale instrument, which were answered 
using a 7-point rating scale starting with strongly agree to strongly disagree responses and 
had three subscales and a total Caring Ability Index score.  Reliability and validity tests 
have indicated the CAI is both reliable and valid for measuring caring elements with a 
Cronbach’s alpha of 0.79 and 0.87 for the subscales (Nkongho, 1990). 
Individual Interviews 
Prior to the individual interview, the participants in the study filled out surveys.  
To address all the research questions, the student teachers enrolled in the student 
teaching seminar course completed a two-part survey: a hard-copy survey, which 
included measures for teacher expectations (Appendix B) and mathematical knowledge 
for teaching (Appendix C), as well as an on-line survey, which included measures for 
teacher efficacy, views of mathematical myths and caring ability (Appendix D) to 
determine some initial ideas about the participants.  The researcher also collected 
information about the participants’ grade point average and course specific grades.   
After analyzing the survey results, class participation, and their reflective 
presentation, questions materialized and were developed to clarify meanings.  My 
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subsidiary research questions, which were listed previously, evolved from my desire to 
address all dimensions of the 3-D space defined by Clandinin and Connelly (2000). 
These questions were used to develop the individual interview questions (Appendix F). 
The interviews took place at the university and were recorded and transcribed.  Analytic 
memos were done immediately following each interview. 
Observations 
The participants were observed during the student teaching seminar course.  
During each meeting, the researcher took field texts.  The field texts were analyzed to 
develop and/or guide the individual interviews.   
Field Texts 
As the negotiations took place and the relationships formed, field texts allowed 
the narrative inquirer to record findings, but they also helped the researcher to maintain 
some objectivity when becoming involved in the story.  The researcher had to become 
fully involved, but to be able to truly understand the life explored there has to be a 
separation from the lived story.  The field texts helped the researcher to step in and out 
of the intimacy of the experience and look at it with more objectivity. 
The field texts helped the researcher to remember all the observations.  By using 
the three-dimensional space, the researcher took notes on many different directions 
being aware of the details of place, time, and shifts between personal and social 
observations.  As Clandinin and Connelly (2000) stated, “field texts help fill in the 
richness, nuance, and complexity of the landscape, returning the reflecting researcher to 
a richer, more complex, and puzzling landscape than memory alone is likely to 
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construct” (p. 83).  By using the three-dimensional space, the researcher had access to 
possibilities that otherwise might not have been seen.  This access and the relationship 
that comes with it were documented in the field texts. Through the field texts, Clandinin 
and Murphy (2009) stated, “because our representations arise from the relational 
experience that is co-constructed by researcher and participant, they must return to that 
experience for validation” (p. 600).  
Teacher Performance Assessment (TPA) Assignment  
The Teacher Performance Assessment (TPA) is a subject area-specific, 
performance-based assessment for pre-service teacher candidates, focused on student 
learning.  Developed at Stanford University, this portfolio process will evaluate a 
teacher candidate’s ability to create and assess an effective lesson sequence, teach all 
students, and reflect on the teaching process.  Over the course of the student teaching 
semester, teacher candidates, in conjunction with the cooperating teacher, plan, teach, 
and assess a learning segment in the classroom.  Guided by the instructor of the student 
teaching seminar course, the teacher candidate developed a portfolio of artifacts, 
including lesson plans, video clips of instruction, student work samples, teacher 
assignments, analyses of student learning and reflective commentaries.  In the early 
weeks of the student teaching semester, the teacher candidate distributed a letter to 
inform students and parents of the TPA process, including the video clips necessary for 
the portfolio.  The teacher candidate collected a consent form to document student 
participation in the TPA process.  The TPA portfolio was scored nationally and results 
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are delivered to the student teaching seminar course instructor prior to the end of the 
student teaching semester. 
Portfolio Assignment 
A portfolio is defined as an organized collection of complex, performance-based 
evidence that indicates one’s growth, goals, and current knowledge and skills needed to 
be professional teacher.  It may include student evaluations, syllabi, individual lesson 
plans and assignments, evaluated student work, handouts, and a statement of the 
individual’s teaching goals and philosophy.  The preparation of a teaching portfolio 
allowed students to draw together their experiences and to reflect on their philosophies 
of teaching.  The portfolio included: (a) a statement of teaching philosophy and goals, 
(b) resume, (c) seven standards for Northwest educators, and (d) any other relevant 
material that showcases the student teacher’s experiences.  The material was organized 
with a professional appearance including a table of contents with tabs.  The evaluation 
of the portfolio (Appendix G) focused on structure, teaching history, course design 
(syllabus), teaching methods (sample activities), assessment of high school students 
learning (examples of graded student work), and assessment of teaching (evaluations 
and supervisor observation write-up) rated exceptional, adequate, needs work, or absent. 
Teaching Portfolio Presentation 
The purpose of the teaching presentation was to synthesize the student teachers’ 
pre-service experience and showcase their work.  The student teachers were to focus on 
a few areas with supporting artifacts that demonstrate their effectiveness as a              
pre-service teacher.  The presentation was attended by student teachers in various 
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disciplines, university supervisors, the student teaching seminar course instructor, and 
School of Education faculty.  The evaluation of the presentation (Appendix H) focused 
on three areas: (a) Meaningful Experiences that Demonstrate Growth, (b) 
Professionalism, and (c) Communication Skills.  The presentations were in some type of 
electronic form, such as Powerpoint or Prezi.  I attended the presentation and observed 
the participants.  The researcher collected the electronic form of the presentation and a 
recording of the participants’ talk.   
Data Analysis 
 For the purposes of the study, the researcher analyzed the following types of 
data: survey responses, grade point average, course grades, individual interview, field 
texts from observations of the participants in the seminar course and during their 
presentation, video of the student teacher teaching in the TPA assignment, portfolio 
assignment, electronic version of Aha presentation and well as recording from the Aha 
presentation.  
 Numerous complexities must be negotiated when the researcher is immersed in 
the stories.  Clandinin and Connelly  (2000) explained that, “as narrative inquirers we 
work within the space not only with our participants but also with ourselves” (p. 61).  
Narrative inquiry researchers must negotiate relationships, purpose, transitions, and 
ways to be useful.  At the beginning of the inquiry, relationships are awkward and 
tenuous.  Without negotiating these relationships, the researcher may feel like an 
uninvited guest throughout the inquiry.  Narrative inquirers acknowledge that the 
researchers and the participant are in a relationship with each other and that they both 
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will learn and change in the investigation (Pinnegar & Daynes, 2006).  The relational 
understanding of the roles and interactions of the researcher and the researched are 
essential to narrative inquiry.  In order to develop a relationship with participants, I 
introduced myself the first day of the seminar course and explained my motivation and 
purpose of my study.  I attended all the classes and participated in the extra activities 
the students participated during the semester.  I made sure to interact with all the 
students in the class.   
 The purpose of the investigation must also be negotiated.  Clandinin and 
Connelly (2000) advised, “narrative inquirers to establish response communities, 
ongoing place where they can give accounts of their developing work over time.  As the 
explaining takes place, clarification and shaping of purpose occurs” (p. 73).  These 
communities allow the researcher to explain their thoughts and work with the 
participants to understand the most interesting aspects of the participants’ story.  These 
response communities help the researcher validate their work and assess the 
complexities and areas that need more discussion.   
 Additionally, Clandinin and Connelly (2000) believed that the negotiations that 
are most dramatic are those that begin and end the research.  As discussed previously, 
the beginning is about negotiating the relationships, but the ending is also an extreme 
transition as the researcher leaves the field.  The transition negotiations continue as the 
researcher moves from being in the field to analyzing the field texts to writing the 
research text.  The last negotiation dealt with a way to be useful as a researcher.  One of 
the authors, Michael Connelly, expressed that “he always felt, somehow, a bit of a 
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visitor” (p. 76).  A narrative inquirer does not want to be a researcher that visits and 
takes a story from a perspective on the outside.  The narrative inquiry must become 
involved in the experience so that the story is eventually written as a collaborative 
effort.  Clandinin and Connelly discussed that most critiques of narrative inquiry  
may run either that voices are heard, stolen, and published as the researcher’s 
own or that the researcher’s voice drowns out the participants’ voices, so that 
when participants do appear to speak it is, after all, nothing more than the 
researcher’s voice code. (p. 75) 
In many ways, all the other negotiations of relationships, purpose, and transitions, if 
done well, will help to develop the researcher’s way to be useful in the place of the 
inquiry.   
Research Texts 
 As discussed before, an extreme transition takes place when the researcher 
leaves the field with masses of field notes in hand to begin writing up the work.  This 
transition entails asking questions of meaning, social significance, and purpose.  The 
work needs to be connected to a larger picture of social significance.  Clandinin and 
Connelly (2000) stated, “For narrative inquirers, it is crucial to be able to articulate a 
relationship between one’s personal interests and sense of significance and larger social 
concerns expressed in the works and lives of others” (p. 122).  The research text has to 
answer the question: What did the narrative inquiry help the researcher learn about the 
experience that other theories or methods could not determine?  If the field texts have 
been done well, the researcher can construct an account of the experience by reading 
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and re-reading them while asking questions of meaning and significance.  The goal is to 
find a way to fit everything together into an overall narrative text.  Tensions will arise 
when writing the research text.  The researcher will have conflicts with memory and the 
field texts.  The purpose of the investigation at this point is likely to have changed from 
the initial purpose.   
 The complex task at hand is now the search for a way to convey the stories lived 
and told with participants, so the researcher must consider the audience that reads the 
narrative.  The research text must have the appropriate voice, signature, and narrative 
form to appeal to the given audience.  The voice of the research text needs to be an 
appropriate balance so that the multiplicity of voices of the participants, researcher, and 
audience can be considered together to develop a more holistic narrative.  The signature 
is closely related to the voice; however, it is more of a stamp on the work with a 
rhythm, tone, cadence, and expression that make the work identifiable.  The narrative 
form is more complex and incorporates the chosen audience.  If the audience is a 
dissertation committee rather than a specific journal editing board, the narrative form 
will change.  The voice, the signature, and the narrative form all depend on the 
audience.  Coulter and Smith (2009) wrote an article that discussed how to reach a 
broader audience by using literary elements to develop the aesthetic appeal of the story, 
which created a debate with a few narrative inquirers on the purpose, ontology, and 
epistemology of narrative inquiry.   
106 
 
Power 
 While Clandinin and Murphy (2009) thanked Coulter and Smith (2009) for 
adding the possibility that narrative inquiry could change the dominant narratives to the 
dialogue, Barone (2009) critiqued them as adumbrating an entire tradition of social 
research in their final comments.  Coulter and Smith stated, “In a world that punishes 
(writ small) English Language Learners with anomic and marginality and (writ large) 
others with atrocities, disappearances, and poverty, there is a need for witnesses, 
however imperfect” (p. 588).  Barone explained that merely stating this at the end of the 
paper was not enough.  He agreed that using literary elements might gain access to a 
larger audience.  He suggested, “Texts that blur genres, often characterized as literary 
nonfiction or creative nonfiction, may most readily invite double readings as being 
alternately and simultaneously about the actual characters inside the text and about 
analogues on the outside” (p. 594).  The more people reading a text may create 
opportunities for the story to be heard and used to create social change.   
 Barone’s (2009) section, Who Can and Should Witness Whose Pain? Three 
Views, raised some important questions about who can narrate the oppressed.  One view 
is that those directly affected should disclose the conditions of their experiences.  The 
second view is that the directly affected have been oblivious and may not be capable of 
offering meaning to their pain, they also lack the time, interest, resources, skills, or 
political savvy necessary for telling their stories, and their stories may overlap with the 
stories of other people.  It therefore requires the researcher to remake their stories.  The 
third view embraces multiple life stories told from a number of perspectives in order to 
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understand the experience.  Barone goes on to discuss how the reader is ultimately the 
agent of change.  If the reading experience is effective, it may invoke questions about 
the master narratives, promote investigations, and engage conversations about how to 
best improve the situation.   
 Coulter (2009) responded to the critiques with a belief that “we can turn the art 
form in which we center ourselves for possible answers, without assuming that the 
relational, the ethical, and the aesthetic are mutually exclusive” (p. 609).  Additionally, 
Coulter emphasized that literary elements could create a compelling, persuasive, 
believable account that may invoke the reader to become an agent of social change.  
When I think about my own story, I could write the story with more details and feelings 
and get a completely different response from the readers.  I could include how I 
compared the smells of students wearing new clothes on the first day of school to my 
hung out on an outside line hand-me-downs, my nervousness when sitting in the back of 
the room filled with 20 boys, the embarrassment of being treated as an invisible person.  
This and much more would give my story a different tone without taking it any further 
from my version of the experience.   
Back to My Narrative 
 As I consider Barone’s (2009) question of who can and should witness whose 
pain, I think about how much I was oblivious to my oppression, if oppression it was.  I 
never much considered that I was treated the way I was because I was a poor child.  It 
was only while being questioned during my doctorate degree program that I even 
considered it.  The relationship between the researcher and the participant in a narrative 
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inquiry is essential.  When I look backward to those days in school, I see that a 
researcher would have had to really gain my trust and ask the right questions to unlock 
my story.   
As with so many other beginning narrative inquirers, my journey to narrative is 
part of the learning process.  Before I told my story or reflected on my history, I always 
felt that having high expectations for my students was what makes me an effective 
mathematics teacher.  However, I learned that my connection to lower-performing 
students is much more complicated.  I can connect with them because I understand 
where they were coming from, having come from the same background myself—I lived 
a story very similar to theirs.  I continue to learn about who I am as a teacher by 
considering my past experiences.  As an example, another professor asked me about 
why I did not mention gender in any of our conversations about my line of inquiry.  
This conversation led to stories of how I felt about gender.  The stories of being the only 
girl in many of my academic classes brought meaning to many other past experiences 
and made me realize that gender issues need to be included in my line of inquiry.  
Clandinin and Connelly (2000) suggested that, “we tell remembered stories of ourselves 
from earlier times as well as more current stories.  All of these stories offer possible 
plotlines for our future” (p. 60).   
 As Bruner (1990) put it, narrative is a powerful tool with a “grip on the human 
imagination” (p. 43).  I believe that narrative inquiry was essential to this study; if I 
wanted to understand how pre-service teachers change towards becoming effective 
teachers of low-achieving students, I needed to listen to their stories.  It is commonplace 
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that teachers frequently and naturally turn to story to communicate the classroom 
experiences; however it is just as likely that their stories are dismissed and often 
demeaned (Lyons & LaBoskey, 2002) due to being only small empirical pieces of 
information.  The preservice teacher in this study is the inside inquirer that has a story 
to tell that may be useful to capture the complexities.  Narrative inquiry is a 
methodology that helped me understand their experiences in a more meaningful way 
and also helped them reflect on how their experiences affect their teacher development.  
Initial Data Analysis 
According to Clandinin and Connelly (2000), when the researcher has become 
part of the experience, they can begin to participate in and see things that the 
participants experience.  The first look into the participants’ stories began with the field 
texts taking during the observations in the seminar course.  After the participants took 
the surveys, the results were analyzed for background into the participant’s story.  The 
survey results were considered and used to develop the individual interview structure.  
This part of the data collection and analysis was a small glimpse into the participants’ 
experiences.   
After the initial interviews, analytic memos were done immediately following 
each interview.  I listened to each interview five to six times before beginning the 
transcriptions taking notes on tone, reflection, and importance.  Initially, I attempted to 
transcribe and analyze the individual interviews of every participant simultaneously in 
the hopes of finding themes and differences.  The initial seven student teacher 
participants’ interviews were transcribed for analysis.  However, with the plethora of 
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data forms and quantity it proved difficult to focus on all the participants at once.  Thus, 
I changed the way that I was analyzing the data by focusing on one participant at a time.  
With the main focus being to develop an initial story of the participants’ experiences, I 
focused on the participant’s account.  
During the first reading of the transcripts, I simultaneously listened to the 
participant’s voice as I read, then I recorded notes in the margins using the track 
changes tool.  In these notes I documented tone, reflection, importance, and, in general, 
anything that caught my attention.  The other forms of data were the two major 
assignments required for the seminar course: Teacher Performance Assessment 
(edTPA) and a portfolio based upon the state’s standards for professional educators that 
includes a reflective 10-minute presentation or “Aha moments” presentation.  Each of 
these data forms was analyzed in the same way looking for tone, reflection, importance, 
and, in general, anything that caught my attention.  After analyzing all of the data 
forms, themes were determined and used in the second reading of the data.   
After narrowing the seven participants to four, the researcher created their initial 
stories.  Then each initial story was created and shared with the participant to acquire 
feedback and insight.  After receiving feedback, the initial story was changed to reflect 
the participants’ critiques.  The next analysis was across the stories focusing on the 
research questions of this study.  A final analysis determined reoccurring themes. 
Trustworthiness: Issues of Validity and Generalization 
Trustworthiness of qualitative research is often questioned (Shenton, 2004), 
questioning how the researcher established confidence in the truth of the findings.  The 
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researcher tried to increase the internal validity of the study with triangulation of data, 
member checks, peer/colleague examination, statement of the researchers’ experiences, 
assumptions, and biases, and thick descriptions using the participants’ actual words.  By 
using multiple data sources triangulation (Hesse-Biber & Leavy, 2011; Merriam, 2002), 
the researcher tried to increase the validity of the research findings to earn the 
confidence of the reader that the researcher has reflected accurately and adequately the 
participants’ story and experiences.  By confirming and triangulating the data from 
these several sources, the researcher engaged in validating the analysis continuously.  
As the researcher and an instrument in the analysis, there is a risk of misinterpretations.  
To confirm the results, member-checking (Merriam, 2002) was done with every 
participant, having the participants review and provide feedback on the analysis at 
various points during the study.  The member checking allowed for the participants to 
reflect and provide feedback on the multiple interpretations so their story could be as 
accurately represented as possible.  Additionally, two outside coders, a retired education 
professor and a mathematics professor, determined themes from randomly selected 
pieces of the participants’ data to compare to the researchers’ findings. 
Summary 
 In this chapter, Methodology, narrative inquiry was explained as both a 
methodology and method.  Theories of experience were explored by considering the 
tensions and boundaries between narrative and grand narrative and also between 
narrative and formalistic views.  Additionally, initial and subsidiary research questions, 
context, data collection and analysis, which were utilized in this study, were presented.   
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CHAPTER IV 
ANALYSIS OF THE FINDINGS 
Their Stories 
 The data for this narrative inquiry were the stories shared by four preservice 
secondary mathematics teachers in a semester long study.  Data collection began at the 
start of the semester, continued throughout the semester, and ended with the completion 
of student teaching.  Survey data were collected at the beginning of the semester.  Field 
notes data and Teacher Performance Assessment data were collected throughout the 
semester.  Portfolio assignment data, Aha presentation data, and Individual Interview data 
were collected at the end of the semester.  A thematic approach was applied to determine 
what stories were told and what these stories revealed about each individual preservice 
teacher.   
 In this chapter, I share my narrative of each participant’s story as he or she 
developed as a beginning teacher.  When selecting which stories to tell, I gave careful 
consideration to several conditions: (a) the participant’s tone indicated that the story was 
significant; (b) the story indicated change, growth, and/or challenge for the preservice 
teacher; (c) the theme of the story reoccurred in multiple data resources (Appendix G); 
and (d) the story stood out as one I determined needed to be told.  The initial individual 
stories were shared with the respective participants and based on their feedback, I may or 
may not have changed parts of their stories.  Clandinin and Rosiek (2007) wrote, “These 
lived and told stories and the talk about the stories are one of the ways that we fill our 
world with meaning and enlist one another’s assistance in building lives and 
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communities” (p. 35).  In the conclusion of the chapter an analysis across the stories 
addresses the research questions for this study.  
The qualitative research questions include: 
1. What are the preservice secondary mathematics teachers’ articulated beliefs 
about low-achieving students? 
2. How do preservice secondary mathematics teachers report on how they learn 
how to teach low-achieving students? 
3. How do the preservice secondary mathematics teachers describe their 
mathematical knowledge for teaching? 
4. How do the preservice secondary mathematics teachers discuss their caring 
relationships with low-achieving students? 
Allison’s Stories 
As I walked into the student teacher seminar class on the first day, the classroom 
was filled with 30 students who seemed eager to share with one another stories about 
their first few weeks in the field.  From every corner of the room I heard laughter, which 
appeared to be filled with excitement and eagerness.  Students grouped themselves 
together and were enthusiastically sharing their experiences before the class even started.  
Allison and three other female student teachers were sitting at a table near the front of the 
room chatting about their experiences.  My desk for the semester was right next to her 
table, and my first impression was that she appeared to be more confident than her 
friends.  She discussed her experiences and her friends listened attentively with what I 
would call respect.  Her table peers treated her like the leader of their group.  She began 
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many sentences with the statement, “In my classroom today . . .” making it clear that she 
felt that her student teaching placement class was already hers, rather than her 
cooperating teacher’s.   
 The student teacher seminar course was structured to give the students the 
opportunity to ask questions, reflect on their experiences, and increase their 
professionalism for the purpose of instructional improvement.  During the seminar class, 
she asked questions about the assignments that were due, such as, “What day is the TPA 
due?” and “Is there a minimum number of students required for the TPA assignment?” as 
she inquired about the Teacher Performance Assessment assignment. She also showed a 
different level of thinking, when she spoke with pride in her voice and shared her success 
stories with the whole class and frequently with her table peers.  As she stated in her 
teaching philosophy, “I will never stop trying to become a better teacher.” 
With 30 student teachers in the class, not everyone showed the same goals and/or 
priorities.  When a few student teachers would complain or deviate from the class 
objectives, Allison expressed edginess.  Throughout the semester, each time unproductive 
comments came from a particular table in the room, Allison reacted with an eye roll and 
sigh, giving a mere peak into her edginess.  This edginess, whose origin I could not 
initially determine, was only one small part of Allison’s complex personality.  Its origin 
is discussed more as her story unfolds.  
 During the first interview at the end of her student teaching experience, after I 
told her she was free to discuss as much as possible by saying “the more you can talk the 
better,” she responded with a big laugh and said, “That is not a problem. You know me.”  
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Allison liked to talk and share, and that she did for over an hour, with story after story 
about her student teaching experiences.  Her informal and humorous tone suggested she 
was comfortable with me as she shared her decision to become a mathematics teacher. 
She said,  
I wanted to major in zoology. [laughing] Well I was originally enrolled 
somewhere else and didn’t know what I wanted to do.  I was on a waiting list for 
a dorm.  So I just said no and didn’t go.  I waited two years and then enrolled here 
because I wanted to major in zoology. [laughing] . . . And before I came to 
orientation I was like no I think I will teach math . . . Yeah, just like switched 
before I ever even signed up for classes.  [laughing]  Yeah um but I never change 
my major after that I never had a single doubt after that. (Individual Interview) 
The questions for her first interview were developed based on her survey results 
(Appendix F) from the beginning of the semester.  She had high expectations for the 
students in the class she used for her TPA assignment, average teacher efficacy, and 73% 
overall caring ability.  In words from her cooperating teacher, “Her strongest aspect of 
teaching is her concern that she is doing a good job and that her students were 
successful.”  She did not agree with most of the mathematical myths that related to 
counter-productive mathematical learning.  The Mathematical Knowledge for Teaching 
(MKT) measures that she filled in with incorrect answers were in the areas of Knowledge 
of Content and Teaching and Specialized Content Knowledge within the discipline of 
Geometry.  Additionally, Allison had a 3.972 grade point average and high Praxis II test 
scores. 
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After analyzing all of Allison’s data sources, four themes emerged in her stories 
that highlight her experiences and perceptions of her journey as she shared it.  The first 
theme was in the stories of her initial experiences of being a teacher, which included high 
school experiences and tutoring.  The second theme was her reflective stories about her 
course work prior to her field experience. The third theme was her stories of success and 
struggle working with students having a wide range of mathematical abilities. The fourth 
and final theme was about the stories of her strong relationships with a couple individual 
students.  
Theme 1: Initial Experiences 
 During Allison’s Aha presentation, given at the end of her student teaching 
experience, she discussed how being called by a name that had nothing “to do with my 
first name took a lot of getting used to.  And actually I didn’t think I was going to get 
used to it.  But by the end of student teaching I was.”  Even though being called “hey 
teacher lady” in a professional setting was a bit uncomfortable for Allison, her feelings of 
being a teacher began at a very early age.  “I always, even growing up I used to force 
people to play school with me all the time.  I was kinda some part of me kinda always 
wanted to teach.”  Her own high school experiences were a major influence in her 
decision to become a mathematics teacher.  She described her teachers as “really good 
math teachers. Yes, really good math teachers.”  Her high school teachers recruited her to 
help her peers who were having difficulties.  In her words, “I was always volunteered 
without my consent.  They were like well if anyone is struggling go ask” Allison.   
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 In reality though, Allison would not label all of her teachers as “really good” 
since she described her senior year math teacher as “a little eh.”  As the interview went 
on, I learned that her academic background was different from the typical mathematics 
education major who would have taken fast-paced upper division classes.  At the 
beginning of Allison’s senior year, she went from being in regular level mathematics 
classes to honors level Pre-Calculus.  When she spoke about her prior classes, her tone 
indicated she was not proud of her high school academic mathematics track.  “I was in 
just like standard math like just regular Algebra I, Geometry, and regular Algebra II.  
And then my senior year I was starting to take honors classes.”  She defended her 
position by explaining her experiences as she took honors Pre-Calculus as a senior.  Since 
the honors classes weren’t offered at her previous school, she appeared to be behind her 
Pre-Calculus peers.  She said, “I was in there with a bunch of juniors who took Algebra I 
in 8th grade.  And I couldn’t do that.”  When she described the atmosphere of the honors 
class, her voice did not hold its usual confidence. “So I think it was like two other seniors 
in there and the rest were juniors and they were all like the really, really smart kids.”  
As Allison described how her previous years differed from her senior year, I 
could tell there was more to these varied level experiences.  She described her 
relationship with her previous teachers as respectful; she was designated as the student 
that others turned to when they needed help.  In contrast the honors teacher may have 
treated her as the lowest student in the class or even disrespectfully. She may have 
disliked the honors class because of the teacher-student relationship.  Later on in her 
story the discussion will return to her views of regular versus honors classes and students.  
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 When asked in the interview what Allison thought it meant to become a teacher, 
she immediately responded by discussing her tutoring experiences.  She connected and 
related it to when her high school teachers would recruit her to help her fellow peers.  She 
said that her teachers would say daily, “if anyone is struggling go ask” Allison.  She 
“became a tutor here three years ago and I tutored exclusively low-income students, first-
generation students, and students with documented disabilities.”  It was something that 
she felt helped her the most in her learning to be a teacher and becoming a teacher.  She 
explained that  
One factor that contributed to my ability to teach low-achieving mathematics 
students was tutoring at the university.  I had the opportunity to work with several 
students who struggled with the most basic of concepts and needed everything 
broken down as much as possible.  
Allison went on, “Um and that was really when I had to first start practicing 
breaking down concepts and explaining concepts to people and getting people to 
understand things that they just COULD NOT understand.”  She explained how tutoring 
taught her how to be more flexible and willing to adjust to her students’ needs.  “I would 
explain a concept to a student one way that would work that wouldn’t work for another 
student so I had to come up with a different way of explaining it to them.”  Her tutees 
helped her gain a “willingness to be open minded and be willing to change my strategies 
if I needed to if they weren’t working and not that hard headed that I assume that my 
strategies are eventually going to work.” 
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 Allison was passionate when she discussed the struggles of learning mathematics 
and how it related to her tutoring.   
I have always kind of been able to put myself in other people’s shoes and 
especially with tutoring here.  I think everyone should have to tutor.  It is such 
good practice.  It is such good practice.  Oh my God.  Um especially where I was 
with inclusively with the low-income students, the first generation students, and 
the students with disabilities.  (Individual Interview) 
She had difficulties knowing when she actually learned to empathize.  She articulated that 
she had this ability to consider others’ struggles prior to struggling herself, but was not 
sure how her own struggle helped.  She continued to explain. 
And be able to like really break it down into smaller components and put them all 
back together.  Um so it is kind of hard to separate being able to do that before 
from actually being in that position as someone who struggled to be able to relate 
that to that but I have always been kind of been able to do that.  (Individual 
Interview) 
One of Allison’s tutees in her evaluations described her as a tutor who “gets to know her 
students and then learns to teach how the best fit is for those students.  Really helps you 
understand, especially if you need help.”  Whereas, another tutee described her as a tutor 
who “anytime I have a question about a problem she explains the whole thing to me in an 
easy to understand way.”  The coordinator for the Mathematics Tutoring Program wrote 
that Allison was “beyond patient and worked to use explanations that catered to each 
student’s learning style.”  She said, “Um but I have always kind of had that knack for 
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being able to put myself being able to view a concept from a position of someone who 
has no clue.”  Allison explained that her tutoring experiences developed her teaching 
philosophy that “every student is capable of learning mathematics, it is important to also 
state that students all learn differently.  There is no one-size-fits-all way of teaching 
mathematics.” 
Theme 2: Undergraduate Coursework  
 When Allison reflected on her coursework, she said that she was “very overly 
prepared for my content and very underprepared for teaching.”  She explained that she 
felt her program was “so much more focused on content than it is on teaching.”  She 
discussed her negative feelings towards some of the mathematics courses.   
I feel like with some of the stuff like I almost have to reteach myself because it 
has been so long since I have done it because we get so advanced into our content 
here.  Like it is like way above anything that we would ever be teaching at the 
high school level.   
Teaching and mathematics were not connected ideas for her.  In hopes of finding 
some connection, Allison wanted the course work to relate directly to her teaching.  She 
went on to discuss how the mathematics courses could be better.  She valued the courses 
that she thought directly helped her with her student teaching experience.  She explained 
the Fundamental Concepts of Algebra course was “where we like learn where you know 
the stuff in Algebra comes from and why things are they way they are.”  She felt that this 
course was “helpful except that I didn’t really teach Algebra.”  However, she described 
the Fundamental Concepts in Geometry course as “a repeat of high school Geometry so I 
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didn’t really learn where anything came from.”  During her interview she continued 
discussing how each mathematics course helped her or was meaningless depending on 
whether or not they included concepts that she could use in her field experience.  Since 
she taught Geometry in her field experience, she discussed how learning the geometry 
concepts helped with her teaching.  She stated in her end of the year presentation that, 
“knowing my content inside and out was really helpful . . . especially when teaching 
Geometry because I got my minor with a concentration in Geometry so that helped a lot.”  
She had difficulty seeing the point of a course, if she did not see a direct relation to her 
student teaching.   
Additionally, Allison took a methods course that brought teaching and 
mathematics together through problem solving.  When she discussed this course, I was 
reminded of her opinion of the honors Pre-Calculus teacher who she described as “a little 
eh.”  The teaching philosophy of the course was based on teaching mathematics concepts 
through problem solving rather than teaching students how to do mathematics problems 
procedurally.  The professor initiated class discussions with difficult problem solving 
tasks, which were meant to create productive struggle.  She appeared to see his plan as 
setting her up to fail, which she may have seen as disrespect, without seeing the value of 
struggling through the initial failure.  Failing to see the point of the course because of her 
possible lack of connection between teaching and mathematics, she saw the methods 
course as an “entire waste of a semester, none of us learned a single thing.”   
As I tried to help Allison reflect on her courses in a more positive way, some of 
my own narrative prompted me to ask her if she learned how to struggle by taking these 
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upper-level courses.  As a mathematics educator, I felt that student teachers should reflect 
on their struggles with learning mathematics so that they can gain empathy for the low 
performing student they will eventually teach.  Even if their struggles did not occur until 
they were in their undergraduate program, this reflection could possibly help them 
develop an understanding on how to help their future students overcome the difficulties 
and at the same time validate the higher level of mathematics courses that are required.   
While I knew my own narrative influenced this part of the interview, Allison’s 
reaction to my question showed an important part her story.  She responded with “Yes! 
Yes! Yes!” when I asked her if the mathematics courses taught her how it felt to struggle.   
Up until college I never once struggled with math ever in my life.  I always just 
got it.  I struggled a little bit in my honors Precalc class but that was not so much 
the content as it was like the ridiculous advanced problems that he would give us 
because he wanted us to be critical thinkers.  (Individual Interview) 
As she shared her high school experiences, she said, “other than that I never ever, ever 
struggled with math.”   
Beginning her undergraduate career, Allison said, “even through my first couple 
years here I didn’t struggle at all,” but then her Graph Theory and Combinatorics course 
challenged her.  She explained that she “struggled so much in the class,” emphasizing the 
word “so.”  She learned to work with the students in the class and work with the 
professor outside of class so that she could learn the material.  She said, “I would have 
never made it through that class if it weren’t for the people who were in there with me.  
And the professor I mean like he was really, really good about office hours.”  As she 
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reflected on this struggle, she realized that she took the idea of students working together 
and helping students outside of class as a positive part of her teaching strategies.  She 
would have her low-achieving students work in groups on projects and she also offered 
extra time for students during her breaks in the day.   
As Allison struggled through some of her undergraduate courses, she thought, “I 
am like, ‘I don’t have time for this.  I don’t have time to like struggle through this.  I 
can’t do it.’”  She explained that these struggles, along with her empathy for her students, 
increased her ability to be flexible on her feet in front of the classroom.   
I mean, I think that anyone with teaching you have to be willing to be flexible.  
‘Cause every student is different, every class is going to be different, every 
situation is going to be different and you can’t handle, you can’t have one 
textbook way that you handle everything because it is, you have to think on your 
feet.  And I think one of the most important things of teaching is if something is 
not working you gotta do something different.  ‘Cause it is like Einstein’s whole 
theory of insanity . . . that his definition of insanity is that, you know, you keep 
doing the same thing over and over again and expecting different results every 
time.  Um I think that applies so heavily to teaching.  (Individual Interview) 
Theme 3: Students Having Differing Abilities 
The next part of Allison’s story describes her experiences working with students 
having varied abilities.  It also gives some insight into her edginess that was discussed 
earlier.  When I asked her if she would share any background stories that may have 
affected her teaching, she responded, 
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I always wanted to teach in a low-income school.  And I went to a low-income 
school and grew up in a low-income environment so I am sure that it heavily 
influenced my decision to want to teach in that environment.  ‘Cause I know what 
it is like to grow up in that environment I know first hand the impact a great 
teacher can have on you when you grow up in that environment.  (Individual 
Interview)   
Allison taught three different academic levels of students and expressed gratitude 
for the opportunity.  In her portfolio she listed various levels of mathematics classes and 
high school placements.  She explained that she “got to teach a wide range of abilities” 
and was “grateful to have had that experience.”  Her student teaching field placement 
included College Prep Geometry, Regular Geometry, Inclusion Geometry, and Financial 
Algebra.  With an appreciative tone, she explained, “I had to . . . well my cooperating 
teacher helped me a lot, but I had to figure for myself the best way to handle teaching 
something the same concept essentially three different ways.”  From her stories about 
these different classes, it was apparent that her planning, teaching, student-teacher 
interactions, and all outcomes varied depending on the class.   
College prep geometry class.  The College Prep Geometry class was for  
college-track students who were given more responsibility than the other classes.  When 
Allison was asked which class was her favorite, she responded with “that would 
definitely be my college prep kids.”  She explained that she developed greater bonds with 
the students in this class.  She wasn’t sure if it was because she had also taught them in 
the semester prior to her student teaching or because “I was with them so long or they 
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were also my smallest class and they were my most mature class” and “they were least 
misbehaved I should say.”   
Allison chose the College Prep Geometry class for her TPA assignment so the 
student expectations survey measures given at the beginning of her placement were based 
on this class.  She had moderate expectations for eight out of the 20 students in the class.  
For the remaining 12 students, she had high expectations.  She considered the students in 
the College Prep Geometry class to be more responsible and to have a “pretty standard” 
level of ability.  She said, “It is about taking more responsibility and ownership for what 
they are doing, but they were my favorite kids.” 
 From Allison’s TPA video, it seemed that she focused on implementation of the 
lesson plan rather than the student learning and understanding, perhaps because she knew 
that she was being filmed for her assignment.  She discussed this very point in her TPA 
assignment in the Instruction Commentary under the Analyze Teaching part.  She wrote, 
“I feel that I am so concerned about the content right now that I spend too much time 
looking at the board to keep myself on track and not enough time looking at the actual 
students.”   
In my opinion, because of the filming, the flexibility that Allison discussed as one 
of her strengths was not apparent.  A few times during the lesson she said, “We are going 
to talk about that later.”  When, for example, the students were getting wrong answers on 
their calculator because they were in degree rather than radian mode, she told them, “I 
may have to change the mode if you are not getting the right answer” without discussing 
the differences or why she chose which mode.  By fixing the calculator herself, she may 
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have taken away from the discovery part of the lesson.  The students might have thought 
she did something to my calculator to make “her” pattern work.  Even when a student 
asked, “Why did you do that?” she simply said, “We’re going to talk about it.”  She also 
said, “We are going to talk about that later” when one of the students asked if a different 
angle was used would the results be the same.  She was focused on implementing the 
lesson smoothly instead of being flexible to these teachable moments.  As a supervisor of 
student teachers, I have witnessed similar instances where student teachers focus on 
pushing the lesson forward whatever the circumstances.   
 The classroom had a traditional environment, with the teacher in the front of the 
room and the students facing the board in their individual seats, organized in rows.  
Allison prepared her lesson plan, developed an electronic whiteboard presentation, and 
created guided notes for the students.  Her guided discovery lesson plan had 10 verbs for 
the teacher, but only five for the students.  The different actions were “teacher will 
discuss,” “teacher will tell,” “teacher will review,” “teacher will point out,” “teacher will 
instruct,” and “teacher will emphasize.”  Even the actions for the students in the lesson, 
such as “the students will complete a discovery activity” or “the students will complete” 
were not entirely done by the student.  Allison stood at the front of the room, asked      
fill-in-the-blank questions during the discovery activity, and then placed the students’ 
responses on the board to present the pattern to be discovered.  In the Planning 
Commentary Analyze Teaching section of the TPA, she reflected by writing,  
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I would also like to move around the room more which ties into looking at the 
board less. . . . I feel that it would also be beneficial to have students come up to 
the board as opposed to filling everything myself.   
 Allison felt she had more flexibility with the college prep class.  She explained 
that the state test, along with the academic pace, allowed her to have more freedom in her 
geometry lessons. 
I had the unfortunate experience of being over three weeks behind for the [state 
test] because of snow days.  And well their [state tests] were already a week early 
than they normally are and then we had two weeks worth of snow days.  And so 
we were like the entire department was just so frazzled with what to do with the 
sophomores to get them ready for the [state tests], so it was like the biggest hot 
mess for a really long time so there wasn’t a lot of freedom to like spend more 
time on discovery activities and, you know, really cool things.  I was able to do a 
little bit with my college prep kids because they were a little farther ahead.  So um 
I was able to do like more cool things with them but for the most part.  (Individual 
Interview) 
Additionally, her minor in mathematics was a Geometry concentration and she believed 
that she was “very down with Geometry.”   
 When discussing this class, Allison said, “so like content wise I pretty much 
already knew it all off the top of my head.”  However, when she answered questions on 
the Mathematical Knowledge for Teaching measures, she missed all of the Geometry 
questions that addressed her Knowledge of Content and Teaching, which may show a 
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separation between knowing the content and knowing how to teach it.  She expressed 
how Geometry was difficult to teach because the students were saying, “when are we 
going to use this?”  Allison had a frustrating tone when she said, “it is so hard to answer 
that.  I hate myself for saying this, but I would find myself saying because it is going to 
be on your” state test.  She felt this was “a terrible response,” but she had difficulties 
seeing the utilitarian purpose of learning Geometry.  She did have the students work with 
the concept of  
Stability and how like triangles make everything stable, and I actually made, I 
took like um brasslike pins and cut strips of cardstock and I made a rectangle and 
pinned it together with those and you could see that you could bend it a million 
different ways.   
 Allison’s perception that she knew the content well, coupled with her high 
expectations for the students and her opinion that the academic students all have a  
“pretty standard” level of ability, may have led her to focus her time on the other classes, 
which were more difficult for her to plan, teach, and handle.  She did not consider 
teaching the College Prep students in any differentiated way.  In the Planning 
Commentary of the TPA assignment, she wrote that, “I plan to keep the whole class at the 
same place moving through the activity at the same pace.”  When she discussed this 
class, she spoke like someone who was snuggled up with a warm blanket in their living 
room, which may mean that she could have had the students think and work at a more 
advanced level rather than the passive classroom environment.   
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When Allison discussed student achievement in the assessment commentary of 
the TPA assignment, she wrote that, “About half of the students were able to do this for 
the first three but many students did not attempt the last two problems which could have 
been due to a lack of time or a lack of understanding.”  Even when she reflected and 
discussed the next steps she would take to impact student learning, she explained how she 
would show them.  “Since the students understood the procedures I will relate it to 
solving for side lengths by showing students that the set up works exactly the same.”  The 
film shows that her questions were more procedural and fill-in-the-blank than conceptual.  
She explained in the Analyze Teaching section that she “would also like to ask better 
questions to the class.”  The students in this class were comfortable with Allison and 
appeared to enjoy her lesson; however, they may have needed to be challenged at a more 
conceptual level.   
Regular geometry class.  The regular Geometry class was created for students 
who were in the academic track, but did not have the grade or work ethic to be in the 
honors class.  In her opinion, the regular Geometry class was for students who “should 
have been in College Prep but just didn’t want to because they didn’t want to work that 
hard.”  She said,  
It was my last group of sophomores that I took over.  And I struggled with until 
the end.  I mean I had some good days with them but oh my . . . did they push my 
buttons.  They were so ridiculous.  Um and pretty early on I think it was within 
the first couple days of me teaching them I made them a new seating chart.  
(Individual Interview) 
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To her, “the whole class was a constant ball of aggravation.”  She explained that, “there 
were some days where I dreaded them coming in.” 
Since this class was not part of her TPA assignment, Allison’s experiences are 
taken from her stories in the interview and end of the year presentation.  As this was also 
a Geometry class, she faced the same deficits she had with the Geometry questions 
concerning her KCT, but now she had a different level student.  She explained that, “they 
consistently as a class did not do very well when I was their teacher.”  She passionately 
told how she struggled with these students.   
Allison discussed three students from this class to explain her challenges.  One 
student learned to listen to her only after she had asserted her “dominance.”  When she 
was assigning new seating arrangements, this student refused to sit in his new assigned 
seat.  She made the students sit in their old seats, get out of their old seats, stand in the 
back of the room and wait to be assigned a new seat.  She asked this student, “why aren’t 
you in your seat?”  She explained that, “he wouldn’t move.  And I said it a few times and 
then I moved on with my lesson.”  Then at the end of the lesson she handed him a 
dentition slip and said, “Monday morning please be in your assigned seat.”  After she did 
this, the whole class “erupted and everybody freaked out.”   
Another story was about a student who had “women issues.”  Allison discussed 
that this 16-year-old boy had issues with women, and “the only teachers who ever wrote 
him up were his female teachers.”  She said, “He tested me quite a bit, quite a bit.  Oh 
him and me would go at it.  He drove me nuts.  He is another one that I will remember for 
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very wrong reasons.”  She expressed great frustration about what he did when she 
assigned homework.   
I would assign them their homework.  And before like he would do the first 
problem he would come up and slam his homework on my desk.  And be like “I 
need help.”  I am like, “I am sorry; do you have a question?” 
She wanted him to “try it first and then come up with a specific question.”  He also tested 
her in different ways.  She described a situation where he “intentionally dropped a pencil 
on the ground right in front of me and just like stared at me waiting for me to pick it up.”  
He “let it sit there for like 10 minutes before he finally picked it up himself.  Before he 
finally realized that I was not going to pick it up for him.”  She described him as a kid 
“who was just so, he just, he just always had such a smug look on his face and he was just 
so snarky.” 
During high school, Allison took regular mathematics classes rather than honors 
classes, so her background related most to the students in this class.  She acknowledged 
that the wide variety of abilities in the regular class experience she had in high school 
helped her develop as a teacher more because she “got to see um how like how teachers 
address wide ranges of abilities.  Which you don’t have a wide range of abilities in the 
honors classes.”  Additionally, when she spoke of her students she said, “I respond a lot 
more to the ones who are like me.  I was so out there in high school and everyone I knew 
was so out there.”  With this class, however, she “dreaded them coming in.”  The third 
student that she discussed may have summed up the environment of this class.   
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Like one day, one of the kids came in and he was like he was a kid that never 
asked questions ever.  It was right after I took attendance.  And he raised his hand, 
and I was, “Yeah.”  He was like, “Do you hate us?”  And I was like, “No, I don’t 
hate you.”  And he is like, “I just get that vibe.  I just walk in here and I feel like 
right before this period everyday you are like, ‘Oh crap they are coming.’”  
(Individual Interview) 
From Allison’s background, she knew that hard work was her way to success.  
She was even offended on teacher interview day at her university.  She stated that the 
interviewer “was looking through all of my stuff.  And he said, ‘You have a very high 
GPA.’  He said that is a disadvantage.”  She was upset and a bit defensive when she 
explained that “I was like no my high GPA is not a disadvantage.  Don’t say that.  I 
worked hard for that GPA.”  She understood what it felt like to come from a low 
socioeconomic status background, work hard, and succeed via her edginess.  The 
interviewer was trying to express that when mathematics comes so easily to a teacher 
they have difficulties bringing the content to the students’ level.  This was not Allison’s 
problem with this class.  In my opinion, it was because their work ethic differed 
extremely from hers that she did not understand the students from this class.  As she 
explained, “They didn’t feel like they had to actually do anything they were supposed to 
do.”  She did not understand why they did not want more for themselves.  In her 
philosophy statement from her portfolio, she wrote, “The greatest lesson I could ever 
implement is not going to be effective with a student who does not have that intrinsic 
motivation to learn the content.” 
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There was so much going on in this class that to say that there is one answer or 
quick fix to why it went wrong would be impractical.  One of the issues was that this 
class was the class that Allison could have related to the most, but instead she clashed 
with it.  Did she think of herself as one of them instead of being the teacher in charge?  
She relayed that her cooperating teacher had told her, “They are not taking you 
seriously.”  Her university supervisor who observed her teaching this class stated in her 
letter of recommendation that “awareness in the classroom of student’s off-task behaviors 
is an area that [Allison] is striving to improve upon.”   
The students were given printed out, guided notes, time to work on their 
homework, and access to their notes on exams.  However, these strategies were not 
motivating the students to learn.  She said, “I gave them like some of the easiest questions 
on this test . . . And like they were allowed to use their notes on it and everything.  And 
they completely bombed it.”  If the students had the ability, but were not pushed to work, 
were the strategies becoming a way to enable their laziness?  She felt that the students 
were “bored senseless because we moved a lot slower in that class and they were so 
bored and they took it out on the teachers.”  Could the issue have been that coddling was 
already established in the classroom and the school for these students?  The students were 
not given responsibility other than sitting in the correct seat and being quiet.  Before she 
took over as their teacher, these students were already labeled as being too lazy to be in 
the higher track.  Guided notes, homework in class, notes being used on tests, these were 
all established protocols before Allison took her turn.  Should she have tried to change 
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the environment more?  Or could she have?  She explained that she “didn’t know what to 
do with them.”  Improving this situation appears to be very complicated.   
Financial algebra class.  The Financial Algebra class was for seniors who 
needed another year of mathematics to graduate.  The class was developed to be 
“accessible to everybody who wasn’t going to be taking Calculus or something like that.”  
It was obvious that Allison was driven to make a positive difference in these students’ 
lives.  When she discussed this class, she had passion in her voice and a smile on her 
face.  She said, “with my seniors it was a Financial Algebra class and it was a really cool 
class.”  This class had not been taught before and there was no strict standards or state 
test to narrow or focus the content.  As a student teacher, Allison was glad for the 
flexibility in the curriculum, but at the same time she said she was intimidated at first.  “It 
was the first time the class was being taught, so it wasn’t like I had anybody to go to and 
to be like, ‘What have you done in the past?’”   
When Allison took over the Financial Algebra class, she described feeling 
“terrified” because the content of the class was so different.  She explained that, “it was 
so much material that I did not know, ‘cause like we didn’t have any of this when I was 
in high school.”  However, she also went on to express her positive view of the content.  
“Most of it I know nothing about and I’m like why didn’t we learn this?  This all like 
really practical stuff and why didn’t we ever learn this?”   
Believing that there was more to these comments, I asked Allison, “You started 
this story with you weren’t used to or ready for the content for this class.  Did you find 
yourself learning with them?”  She responded with a “Yes!”  She went on to say, there 
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were “things in there that I wasn’t familiar with that like I would have to teach myself 
before I could teach them.”  When she was teaching Geometry, she believed she knew 
the content “off the top of my head” and to a point she separated content from the 
teaching.  For this class, however, it was likely that she considered the content and the 
teaching simultaneously as she was learning it with her students.   
When Allison discussed this class, she was motivated by its utilitarian purpose.  
She stated, “It was a whole different ballgame teaching seniors . . . whole different 
ballgame.  And teaching that class there was a lot more room to relate everything to real 
life.”  I cannot express enough the passion in her voice when she discussed this aspect of 
the class:   
But I mean they did things, the stuff that I taught, a chapter on employment, um a 
chapter on taxes and then I started them on a chapter on like independent living so 
I started them with like renting apartments and things like that and then my 
cooperating teacher picked back up after I gave them back on like mortgages and 
things, like that it was all really real life stuff.  (Individual Interview) 
She was happy to say that “no one every asked why we are learning this because they 
knew that it was all stuff they were going to need to know at some point.” 
 Allison not only considered content and teaching with this class.  She developed 
lessons by considering the students’ backgrounds.  Using the flexibility in curriculum, 
she deviated from the textbook problems that she considered “not accessible to them.”  
She said the problems were “all like based on people who make $150,000 dollars a year 
and doing all this crazy stuff that they don’t know anything about.”  She developed lesson 
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plans on renting an apartment that were based on average rent in the local area.  Using 
numbers that the students could relate to, she had the students figure “out how much they 
would have to make a year in order to afford those apartments.”  She also had to change 
the section on moving costs that include people hiring movers to pack their household 
goods.  She discussed what “the cost would be to rent a U-Haul in this area to move 
enough stuff to go to a two-bedroom apartment.  And it was dirt-cheap.  So I was like, the 
moral to this story is get your own boxes, pack your own stuff.” 
 Allison appeared determined to make a difference with these students by 
developing projects that challenged the students differently than the test.  She said, “We 
would do a lot of projects because it was all like really real life stuff.  I mean there would 
still be paper and pencil tests, but we weighted projects just as much as we weighted 
tests.”  She determined that many of the students were in a technical class geared towards 
employment.  She discussed how she connected ideas from this other class and had the 
students “write fake resumes where they could pick any career they wanted and just 
become anyone they wanted to be.”  The mathematics connection was when she had 
“them like look up . . . what their average annual salary” and “figure out what they would 
be paying for the year in like social security and Medicare.”  She “looked up the current 
unemployment rates” and other current statistics for the students to investigate.  She also 
showed them “where they could find the actual information that is current and right 
now.”  She found, “it is easy to make it accessible to them.  Whereas Geometry not so 
much.”   
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 During the individual interview, anytime that Allison discussed “her seniors” it 
was evident that she had all of her mathematics teaching ideas working together.  Not 
only was she learning the mathematics along with them, but she was also motivated by 
the content of this class because she felt it had purpose in real life.  She also considered 
the students’ background and possible future when she planned.  She described projects 
and interactive lessons instead of standard tests and lecture-style teaching.  She seemed as 
if she would remember these students for all the right reasons instead of all the “wrong 
reasons.”   
Theme 4: Relationships 
Allison was asked if there was any student that she would remember more than 
another.  She discussed how the “lower end and the higher end both connected very, very 
well with” her.  When she said this, she was talking about the College Prep Geometry 
class, the higher end, and the Inclusion Geometry, the lower end.  She shared aspects of 
her life with these two classes in a more personal way.  She explained after sharing and 
being open to these classes, “they seriously seemed to respect me a lot more when they 
realized that like I didn’t grow up privileged.”  Allison discussed these interactions in the 
Aha presentation that she gave at the end of her student teaching experience.   
As much as I wanted to get to know my students they wanted to get to know me 
too.  They asked me a lot of personal questions.  And I noticed that they 
responded really positively when I did share information about myself. 
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During her interview she discussed two students to whom she connected, one from her 
College Prep class and another from the Inclusion Geometry class, who helped her 
reflect, develop, and change in a positive way.   
Allison talked about wanting to have a positive impact and make a difference.  In 
a letter of recommendation from a university professor, Allison was described as, “a true 
professional balancing classroom management with close personal relationships.”  
Allison said, “I really want to teach in a low-income school.”  She explained that, “I 
know first hand the impact a great teacher can have on you when you grow up in that 
environment.”  Allison described low-achieving students as “students who try so hard but 
still can’t grasp the material, like a student with cognitive development issues and things 
like that I would consider low-achieving.”  Additionally, she described low-achieving 
students as “the students who are cognitively at the same level but are not trying and 
there are kids who are high functioning cognitively but just don’t want to do anything.”  
The two students with whom she connected had a mixture of these descriptions affecting 
their achievement. 
Inclusion geometry student.  One of the students whose stories she told was 
from the Inclusion Geometry class.  Allison explained how her cooperating teacher asked 
her, “Are you sure you want to teach in a low income environment because it is going to 
be this kid every day for the rest of your life?”  She responded with, “I was like that is 
fine.”  She continued by discussing the student in more detail.   
He sat front row dead center right in front of me because that is where I put him 
and it was so bad ‘cause he was so disruptive and he was so ridiculous and we 
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would argue every day but even like it was playful arguing.  We would argue on 
purpose.  Like we were never actually anger with each other.  I would get 
frustrated with him at times but like it was just constant witty banter back and 
forth all day every day.  (Individual Interview) 
She went on to discuss their interactions.   
It was so ridiculous.  He had a ridiculous answer for every single question that I 
asked all the time, but like I very rarely got frustrated with him because he was so 
funny, he was so funny I would just laugh and I couldn’t get mad.  I am like . . . I 
can’t handle you.  Everything that I said he was quick with comebacks.  It was 
always the most outlandish things that he would say.  I was like um “Oh my gosh 
you are so ridiculous.”  He was a tiny like thing too but he had a HUGE presence 
in that classroom.  And I will always remember him forever.  (Individual 
Interview) 
When describing this student’s achievement, she explained that she was surprised and 
“never expected him to do well on tests and then he would.” 
College prep geometry student.  Another student that Allison built a relationship 
with was a student she called “a problem child in the beginning” from the College Prep 
Geometry class.  She had first interacted with this student the semester prior to student 
teaching when the student caused problems in the classroom.  She described her initial 
meeting with the student: 
She was like that from the very beginning from the very first time that I ever told 
her to stop talking.  She would get so mad and like the third time I would say her 
140 
 
name she would be huffing and puffing and talking about how she has anger 
issues and all this stuff.  And I like I am so in for it with this girl and then even on 
my evaluation I knew which one was hers because she wrote exactly what she 
said to me.  “I don’t understand how we can be expected to be quiet the whole 
time if we are doing our work we should be allowed to talk.”  Oh my god I know I 
know this is you.  Um so yeah so those were my very initial interactions with her.  
(Individual Interview) 
Her initial opinion and interactions with this student were rough.  She described the 
student as “a little bit obnoxious.  She is very opinionated and she is very vocal about her 
opinions.”  She said the student was “so disruptive.  And she would get so defensive 
when I would call her out on stuff and we were constantly going back and forth and we 
would bicker and it was awful.”  Allison explained that this student was not liked by 
many of the teachers at the school.  She said that, “I ended up finding at the end of the 
year that my cooperating teacher hates teaching her and a lot of the teachers don’t like 
teaching her.  Nobody likes teaching this girl.”   
It may have been a rough start, but the relationship between Allison and this 
“problem child” ended very positively for both of them.  She told how, at the end of the 
placement, the student “was begging me not to leave.”  This change happened when she 
began working with the student one on one and during tutoring the student apologized for 
“losing her cool in class.”  This apology allowed Allison to explain to the student that, “I 
want you to understand that I get frustrated with you but I don’t hold it against you.  
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Everyday is a fresh start and it doesn’t carry over to the next day.”  She said that “a wave 
of relief washed over” the student. 
Allison said, “I wasn’t expecting her to be that excited.”  When Allison was 
“having a bad day or something,” she discussed how the student went on to defend her in 
class.  The student “got up in front of the whole class and was like, ‘Guys it is fine when 
she gets mad at us she doesn’t hold it against us.  It doesn’t carry over to the next day.’”  
This student’s support changed Allison’s mind also.  “After that I changed my tactics 
with her a little bit and started just like accepting certain personality traits of hers that I 
knew weren’t going to change no matter how much I tried.”  She explained that the 
student acknowledged her efforts and discussed the student’s actions.  She said that the 
student  
Pointed out one day she was like um she was like ya know . . . she stopped me in 
the middle of my lesson and said “you don’t get mad at me when I complain or 
like take it personally or get offended or anything.”   
When Allison realized the impact that she could have on this student, she went 
out of her way to make a difference.  When I asked Allison if this student helped her 
become a teacher, she said, “Absolutely.  Absolutely.”  She continued by stating, she 
“helped me practice my adaptation skills with having to adapt to certain needs of 
students.”  She reflected on the relationship:  “Clearly, the way that I was trying to handle 
her was not working so I had to come up with something different and that something 
different happened to work.”   
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Allison’s tactics were not isolated to the mathematics classroom.  The student 
reached out to Allison and invited her to visit her at work at a local restaurant.  Allison 
stated, “she was begging me to come visit her at work.”  When she told this part of her 
story, I could almost visualize and feel how Allison made this student realize she really 
cared about her as a person and a student.  She said that she visited “after my student 
teaching was over.”   
But I asked her what days she was going to be there and she must’ve just she 
asked me every day for like two weeks, “So you are going to come to [company] 
right?”  Yes I am going to come.  She was a busser at some steak house in [local 
town] and I even asked her what days she worked and told which day I was 
probably going to come. 
She explained that the student was surprised with her visit.   
She must’ve still thought that I wasn’t going to because when I walked in she 
almost fell over.  Like she ran up to me and hug me and she was like, “Oh my 
gosh, it is so good to see you.”  I was like, “I told you I was going to come.”  I 
was like, “Did you really think I wasn’t going to?”   
Allison continued to explain their relationship.   
So she was probably one of my most challenging students and that I had such a 
drastic change with during my student teaching.  Cause I ended up being so close 
with her by the end of it.   
She felt that she was able to be a positive part of this student’s life.   
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I mean by just picking my battles with her she became so much more cooperative 
and so much more responsive in like a positive way and it was unbelievable.  I am 
like God like if the rest of her teachers would just like give in to her a little bit 
they would probably have a much more pleasant experience with her and like 
teaching her a lot more.  Like I have first hand knowledge of this.  It is a lot more 
pleasant if you just give in to her a little bit.  So yeah I will remember her forever.  
(Individual Interview) 
Relationships with quiet students.  An issue that Allison did not resolve was 
reaching students who were not outspoken.  The two students discussed in the previous 
section were extremely outspoken and let Allison know that they wanted her attention.  
She reflected on this and stated that, “I respond a lot more to the ones who are a lot more 
like me.”  Additionally, she explained that,  
I interact a lot more with the really outgoing students because they will like hog 
my attention and I kinda forget to step away from them and go focus on the kids 
who are struggling a lot but are not so vocal. 
In the university supervisor’s observation notes of Allison’s lesson, one of her 
suggestions for improvement was, “Try to not let [student] dominate the class.”  Allison 
had also discussed this issue during her Aha presentation.   
I am a very forward person and it was a big realization moment when I figured 
out the diversity doesn’t just come in the form of race, religion beliefs or 
economic background and etc.  It also comes in the form of personality and 
different levels of assertiveness and I had to come to terms with the fact that no 
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matter how much I encourage my students some of them weren’t going to come 
up front and tell me if the needed help with something.  So I had to approach 
them.  (Aha Presentation) 
Allison stated during the individual interview that  
This was an issue that I hadn’t really solved by the end of my student teaching 
that I need to seriously work on is finding a better way to figure out when students 
are struggling who aren’t going to be vocal. 
In Summary 
Allison’s journey from a poor hard-working student in a regular-tracked high 
school mathematics class to a beginning secondary mathematics teacher was filled with 
reflection, growing pains, and challenges about mathematics and teaching that helped her 
towards her goal of becoming “a better teacher.”  Her stories had four themes that 
underlined her experiences and perceptions of her teacher development as she shared it.  
The first theme was in the stories of her initial feelings of becoming a teacher, which 
included stories of being a helper to her high school peers and a tutor at college.  She 
emphasized that tutoring helped her be flexible in her ideas of mathematics and teaching.  
The second theme was her reflective stories about her course work prior to her field 
experience, which she began by saying she was, “very overly prepared for my content 
and very underprepared for teaching.”  This statement and her stories emphasized that 
Allison lacked a strong connection between the mathematics content and mathematics 
teaching.  The third theme was her stories of success and struggle working with students 
having a wide range of mathematical abilities in three different classes.  Allison described 
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having success with the College Prep Geometry class.  However, through the analysis of 
the TPA data, which included her reflection analysis, the students could have been 
challenged more at a conceptual level and with real-world connections.  The regular 
Geometry students, who shared the same track as Allison but differed in work ethic, gave 
her many challenges.  The Financial Algebra class for seniors was discussed with 
passion, interest, and success.  It was only in her stories about this class that she 
discussed mathematics content and teaching together.  The final and fourth theme was 
about the stories of her strong relationships with a couple individuals.   
Allison found that the reality of student teaching differed from her initial outlook.   
I think this could kinda apply to everybody.  I think everybody going into their 
first teaching experience has this whole like all sunshine and rainbows ya know 
philosophy about it but I will be able to reach every kid and I just have to do x, y 
and z and I will be able to get through to them and make such a big difference and 
blah blah blah.  And then you get out there and you realize that, yeah that is still 
possible but it’s not like anything you thought it was going to be.  (Individual 
Interview) 
She was overwhelmed by a goal to reach every student until she listened to a veteran 
teacher give a speech in the middle of the semester.   
Um and I very early on had to learn that and it was great because when we went 
and saw that distinguished teacher who came to talk, he talked about this and I 
really liked it that you don’t have to have the mentality that you are going to be 
able to reach every student and you’re not going to be able to reach every student 
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but that you have to be able to point them in the right direction to someone that 
will be able to reach them.  (Individual Interview) 
She said, “Um that was one thing that definitely changed that I am not going to be able to 
get through to every student no matter how hard I try.”  The relationships she shared were 
stories of a teacher making a positive difference.  The two students she discussed in detail 
were very outspoken students, which helped Allison reach out to them.  She reflected on 
how she wanted to reach more students, even the ones that weren’t so outspoken.  She 
was driven to make a difference because she knew “the impact a great teacher can have.”  
She expressed her feelings about “her students” in her Aha presentation when she said, 
“Saying goodbye is really hard.” 
Hunter’s Stories 
When I met Hunter on the first day of the student teacher seminar class, I had the 
impression that the people at his table were not serious about becoming effective 
teachers.  At the start of the class, the laughter from that table was loud and it took a 
while for them to settle down.  These were the same students who made Allison roll her 
eyes with their off track comments and complaints.  Throughout the semester, they 
usually chatted about non-related topics and a couple of them complained very loudly 
about the course work.  Initially, I had thought of Hunter as just one of this off track 
group.  As the semester went along, however, it became clear that my first impression of 
him was far from his real story. 
Until Hunter asked a question about improving his teaching, he did not stand out 
among the group.  He asked what he could do with students who were mean to him 
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because he couldn’t explain the whys of the mathematics.  I wrote in my field notes that 
the whole table wasn’t off track.  He discussed having difficulties answering the “crazy 
questions” from his Precalculus students.  Hunter shared, reflected on his experiences, 
and was looking for guidance on how to improve his teaching throughout the semester.  
This stood out because the other students at his table mostly asked questions like, “Why 
do we have to do this TPA assignment?” or “When is the TPA due?”  At the end of the 
semester he was still reflecting on the class with the “crazy questions.”  He said,  
I know in my Precalc class they always had these insanely crazy questions for me.  
It was almost intimidating at first because they were just shooting these questions 
at me and they almost looked angry when they were doing it.   
I developed the questions for his first interview based on his survey results 
(Appendix F) from the beginning of the semester.  He showed average expectations for 
the students in the Precalculus class he used for his TPA assignment, average teacher 
efficacy, and 70% overall caring ability.  He disagreed with most of the mathematical 
myths that related to counter-productive mathematical learning, agreed with the idea that 
math requires a good memory, and was neutral on three out of the 12.  The MKT 
measures that he filled in with incorrect answers were in various areas.  He missed three 
out of the four KCT measures in the discipline of Geometry, one CCK measure in the 
discipline of Proportional Reasoning, and two SCK measures in the disciplines of 
Patterns, Functions, and Algebra and Rational Numbers.  His portfolio assignment also 
indicated that he was on the Dean’s list seven semesters and had a 3.881 grade point 
average. 
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After analyzing all of Hunter’s data sources, four themes emerged from his stories 
that highlighted his experiences and perceptions of his journey as he shared it.  The first 
theme was his need to help others, which included his middle school experiences, 
working at a special needs facility and teaching IEP students.  The second theme was 
how he saw the teacher, himself that is, as the main source of student success and/or 
failure.  The third theme was his definition of mathematics.  The final and fourth theme 
was about his stories of being prepared and unprepared for teaching.   
Theme 1: Helping Others 
 In Hunter’s teaching philosophy statement, he wrote, “Teaching is very dear to 
me.  I have wanted to be a teacher ever since I was in middle school.”  When I asked 
during the interview how his journey began, he discussed how he was motivated to help 
others in junior high.  He said, “Everyone seemed to always come to me when they 
wanted help, not just in math—almost everything.”  The feedback from his peers 
motivated him to become a teacher.  During the interview he explained: 
I slowly started to find out that I really enjoyed it, and that I liked helping them 
more than doing my own work.  And it just continued like that.  Once I got into 
high school and all those questions come about: “What are you going to do in 
college?”  “What do you want to do with your life?” and it kind of just turned 
into, “Well maybe I would like to be a teacher.” . . . It was really nice because I 
would say probably about by junior high, I think, I kind of decided that I think 
I’m going to be a teacher.  (Individual Interview) 
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He said that,  
My friends really helped me too, because when I would help them, starting off in 
junior high, as I said, they used to say how great I was at helping them.  They 
even joked and I’m serious, about “why should I even learn from my teacher, we 
could come to you.”  So it was really nice.  
So his decision to become a teacher followed years of successfully helping his peers.   
 When I asked Hunter about other experiences that may have influenced his 
journey, he discussed working at a facility that offers programs for the delivery of 
services to individuals with disabilities.  He explained that his experiences at work 
“almost made me switch to special education, because working with people with 
disabilities, it was absolutely amazing to see them, just talking to them about something 
they like made them so incredibly happy.”  He said that, “If you told them, ‘Hey, I’m 
going to McDonalds, I’ll get you a cheeseburger,’ they would freak out as if it was 
Disney World.”  He related these experiences to working with his students during student 
teaching.  He discussed helping students succeed with a tone of accomplishment; “The 
students I had for student teaching when they finally learn something and you can see 
that excitement in their eyes.”   
 Hunter’s tone changed when he discussed other teachers who weren’t helping 
students: “Sometimes people when they see those IEPs they are like ‘Oh, you know, I 
need to completely change what I teach them because they are not you know, they are not 
going to know what we’re talking about.’”  Hunter said that teachers who felt this way 
were “ridiculous.”  When discussing these students in his interview he said that teachers 
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“wouldn’t even give them a chance to try, you know, they just assumed that they 
couldn’t” and “people judge them.”  He stressed that the teachers are “just isolating 
them,” and this wasn’t “right at all.”  Hunter appreciated that he wasn’t told about his 
students’ disabilities until after a few weeks of his student teaching.  He explained, “At 
first, I didn’t even know that they had a disability labeled to them.”  By not knowing, he 
said that he “just kept with the same planning I was doing and treating them like 
everyone else.”   
Even though Hunter felt he was treating everyone the same, it appeared that he 
was aware of his students’ varying abilities and implemented strategies to help.  In a 
letter of recommendation, his cooperating teacher wrote that Hunter “successfully 
demonstrated his awareness of different learning styles and was able to adequately adjust 
assignments and assessments to meet the varied needs of students.”  In his TPA 
assessment commentary, he wrote, “I believe one of the big reasons one of the focus 
students is considered an under-achiever is because of confidence.  If they do not believe 
they can do the work and learn the concepts, they will never try to.”  In his instruction 
commentary of the TPA, he explained that he “demonstrated mutual respect for the 
students by not singling any one student out and getting all of the students involved.”  He 
also described how he challenged the students.   
I challenged the students to work with me to derive the compound interest 
formula.  I did not move on to the next step until all of the students were on the 
same page.  I did not want a student to feel like they were behind everyone else or 
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that they did not have the skills to understand what we were doing.  (TPA 
assignment, Instruction Commentary, p. 1) 
Hunter did not lower his expectations; he wanted to help all of his students 
regardless of the student’s perceived ability level.  During the individual interview he 
discussed how he learned to adapt to his students by saying, “I guess that just with 
experience I started to learn what each student liked, I guess, and how they learned, so I 
was able to incorporate all the students in each of my lessons.”  Additionally, in the 
planning commentary of the TPA assignment, he described a differential learning 
experience.   
During the interest lab, when the students will be working with the simulator, they 
can use this time to further their understanding of interest and savings account or 
create more challenging problems to think about.  There is a chance for everyone 
to get to a specific goal without leaving students behind or boring others by going 
too slow.  (TPA assignment, Planning Commentary, p. 5) 
He had high expectations and seemed to believe that sharing student solutions 
would push students to work more.  He explained that the labs leave “a lot of room and 
flexibility” to push “everyone to their limit.”  He discussed how “some may go further 
than what is asked, but that is welcomed.”   
Theme 2: Internal Responsibility 
 The second theme was how Hunter saw the teacher, himself, as the main 
contributor to the student’s success and/or failure.  This is reflected in Hunter’s view of 
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the teacher’s role, how he developed relationships with the students and his views on 
using mathematics to make a difference 
Teacher’s role.  One of the few times that Hunter mentioned someone else 
besides himself helping a student was when he discussed how he wanted the IEP students 
or low-achieving students to use their peers for help.   
When the students are working on their labs, they are encouraged to use their 
peers for help.  Peer to peer learning can increase understanding for both students 
involved.  The lower achieving student may understand concepts better coming 
from a peer’s point of view.  (TPA assignment, Planning Commentary, p. 5) 
Generally, he assumed most of the responsibility for his students’ achievement.  This 
coincided with his view that he should not give up on any student, even if they had an 
IEP.  When asked about low-achieving students, he had complex ideas of what it meant 
for a student to be low-achieving, but his words leaned towards the teacher being the 
variable that needed to be changed.   
I feel like they can be at the top of the class, but either they don’t put the work 
into it or maybe it’s the teacher that’s not making the class interesting to them.  I 
know that I had times in high school where if I’d put the work in I could have 
done great, but I guess it could have been the teacher, you know, it was just the 
class was so boring, it was the same stuff every day.  When I got home to do 
homework why would I want to do it?  To make them happy?  They didn’t really 
make me happy in class so I guess that is how I would label a low-achieving 
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student.  They definitely have the skills and abilities to be in the top of the 
classroom, to understand everything but there’s just something there stopping 
them, either themselves or the teacher or maybe even their home life is just hectic.  
Or they work a couple of jobs after school, you know, and they just, they don’t 
have the time to put in to do the work.  (Individual Interview) 
Hunter’s teacher efficacy survey responses also indicated his view that the teacher 
made the difference.  Most of the teacher efficacy responses were agree, neutral, and/or 
disagree, but his strong views in this section stood out from the rest.  He strongly 
disagreed with these two prompts: (a) A mathematics teacher’s increased effort in 
mathematics teaching produces little change in some students’ mathematics achievement, 
and (b) Even a mathematics teacher with good teaching abilities cannot help all students 
learn mathematics.  Additionally, he strongly agreed with the prompt: If a mathematics 
teacher has adequate skills and motivation in mathematics teaching, the teacher can get 
through to the lowest-achieving students in mathematics.  His view was that the teacher 
could make a positive difference.   
When Hunter was in high school and the teacher developed a relationship with 
him, he was more motivated to work.  In the individual interview he said,  
I wasn’t that self motivated. . . . When I was in high school I just wanted out, and 
I kind of needed a teacher to have that relationship for, almost so if I didn’t do my 
work, I felt bad because they wanted me to do well and had high expectations for 
me. 
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Rather than having an intrinsic motivation for doing well, he wanted the teacher to push 
him to achieve more.   
 When discussing the “biggest thing” he learned, Hunter said that, “the teacher 
needs to make it interesting.”  He explained that, “if there is a problem with a student and 
the student is not getting it, it’s not the student’s problem, you know, 90% of the time.  
It’s something you’re doing.”  He said that when “a student didn’t get something it really 
pushed me to do better.”  His teaching philosophy statement was filled with statements 
about what he should do: “As a teacher, I must,” “I have to,” or “I believe a teacher 
must.”  In the assessment commentary of his TPA assignment, he wrote, “If I am not 
pushing everyone to get better, I am not doing my job.”  When he discussed his students 
forgetting to put units on their solutions, he said that, “I will make sure to use units in all 
of the problems we do as a class.  I need to set the example.”  After listening to him 
discuss his goals and watching his TPA video clips, it appeared that he wanted to do his 
job well, took responsibility, and made adjustments in his teaching to improve student 
achievement.   
Developing relationships with students.  Hunter tried to make a difference by 
being, in his words, “a lot more laid back” so that he could develop relationships with the 
students.  When he discussed how his teachers did not make him happy and how that 
made him unmotivated, I asked him to tell me more.  He said, “I think that relationship is 
really big.  If they don’t respect me and I don’t respect them, there is no way they’re 
going to want to put the work into it.”  He discussed a few things he did to help his 
students open up to him.   
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The students would get in and before the bell ring we’d talk about anything.  
They’re telling me about putting their speakers in their car and I told them about 
the speakers I just put in my car.  They would tell me about their sports, tell me 
what they did last night.  It didn’t bother me, as long as it didn’t cross any type of 
professional border or anything like that.  I had no problem talking to them about 
that kind of stuff and I think I could see after about a month and a half of student 
teaching they were so much more comfortable in my classroom and it turned into, 
like, if they didn’t do their homework it was almost like they were apologizing.  
They were like “I’m sorry, I had this stuff to do,” and I’m like “It’s no big deal.” 
(Individual Interview) 
Since we were discussing relationships, I asked Hunter if there were any students 
he thought he would remember forever.  I wanted to determine if he had developed 
relationships with particular students without directly asking.  He discussed one 
memorable student who he thought was thinking, “Who is this student teacher, he’s going 
to come in here and teach us and I don’t really care.”  He said, “When he found out that I 
never went to” [this local restaurant] “he freaked out.”  The student brought up every day 
that Hunter needed to go to the restaurant.  He explained how the student changed from 
questioning him as a student teacher at the beginning until “by the end of it, you know, he 
was the one who was always asking questions.  He was the one who was kind of excited 
to learn.”  Hunter, however, never did go to the restaurant because he “just never thought 
about it.”  Even though Hunter didn’t go, the openness of restaurant conversations 
appeared to develop a better relationship.   
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Hunter also discussed another student who opened up to him.  Hunter explained 
that the class was made up of eight boys and one girl who were “all friends.”  He 
described the class as,  
The jokes and it was kind of funny because they would always make fun of the 
stuff that I was doing and so I always made sure to give it back to them.  And I 
think that they really enjoyed that. 
Because of this, Hunter thought the students were playing a joke on him when they told 
him one of the boys was a volleyball player.   
They always looked for something to make fun of me for so, I know when the one 
student said he was on the volleyball team everyone kind of made a joke about it, 
and at first I thought it was a kind of joke that he was on a volleyball team 
because I didn’t even know any high schools that had a men’s volleyball team.  
So every day I would ask him about how his team was and he would say 
something, I thought he was just making it up.  So every time he would be, “Oh 
yeah, we beat this team really bad,” I would laugh.  I was laughing because I 
thought it was just this big joke and, like, I found out a week later that it was a 
real thing and I kind of felt bad, but I kind of went with it and we just kind of 
make it a class joke.  (Individual Interview) 
While Hunter certainly could have positively impacted his students through his 
actions, it appears the relationships might not have been anything more than discussions 
in class.  He never went to the restaurant or to any of the volleyball player’s games.  It 
appeared that Hunter was open to talking with the students, but may not have gone the 
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extra step to develop individual relationships.  While he may have never had an 
opportunity to go the extra step or as he said, “just never thought about it,” the 
relationships were more about classroom interaction than individual relationships.   
Using mathematics to make a difference.  Hunter also tried to make a difference 
by presenting mathematics with real life connections, problem solving and games.  He 
wrote in his teaching philosophy statement that,  
In order for students to become a master of math and gain an interest in it, they 
must see a reason for the material they are learning.  Showing the students that 
mathematics is mostly problem solving, they can see how becoming proficient in 
math can help in all aspects of their future lives. 
Hunter chose different strategies to motivate depending on the level of the course.  He 
used real life connections and problem solving with his Precalculus class and games with 
his College Math Fundamentals class. 
 Precalculus class.  The Precalculus class was the class he chose for his TPA 
assignment.  At the beginning of the semester, he expressed that he had average 
expectations for the students in the teacher expectation survey.  When I asked Hunter if 
he had a different mindset teaching Precalculus students versus College Math 
Fundamentals students, he responded to this question by saying, “Yeah, I was definitely.”  
With the Precalculus class, he had used a straightforward approach to his teaching.  When 
I asked about his mindset, he brought up the struggles he had on how to handle the “crazy 
questions” from his Precalculus students.   
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“How does this work?”  “Why does this work?”  At first, if I didn’t have an 
answer, they were mad at me.  So I would have to come into those Precalc 
classes, I think, a little bit more prepared than in my other classes, just because I 
knew they really wanted to learn why things worked, why that math concept 
works, how they worked, when are we going to use them in the future.  
(Individual Interview) 
Hunter discussed the “crazy questions” from Precalculus during his Aha presentation at 
the end of the semester.  He said, “I had a few students that would consistently drill me 
with questions” and he had to “completely understand the mathematics and be prepared.” 
Hunter explained the importance of real life connections in his teaching 
philosophy, “With the addition of real-world problems and connection to their 
community and lives, students will gain an interest for mathematics that they have never 
had before.”  During his interview, he discussed his views of incorporating these ideas in 
his lessons.  He said that he “tried to get my students to problem solve a little more, not 
just, here’s what we’re going to learn and you going to learn it and be tested on it and 
then we’re done.”  He wrote more about this in the planning commentary of the TPA 
assignment, which was based on his Precalculus class.   
Many times, they do not see a reason or use for the math that they learn.  Taking 
some time and working with the applications of exponentials and logarithms will 
satisfy their need for reason.  Working with these applications will also give them 
some insight into their future lives.  Having a lesson on interest and credit cards 
will force the students to think about their financial futures.  Spending a day on 
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Newton’s Law of Cooling will intrigue them to think about how objects cool and 
how they could design those objects to cool slower or quicker.  These applications 
are also a great way to integrate the engineering part of the students’ school day.  
The students in this class are all in a career technology program for engineering.  
The applications of exponentials and logarithms can spark ideas for better coffee 
mugs or how they will save money for their retirement.  (TPA assignment, 
Planning Commentary, p. 1) 
During his TPA assignment video for the Newton’s Law of Cooling lesson, the students 
were engaged and participated in the class discussion.  In the instruction commentary of 
the TPA assignment, he also discussed real-life connections and problem solving.   
Letting the students use their own ideas for coffee mug designs and using the 
mathematics that we are doing in class would increase interest immensely.  This 
in turn will increase their effort in class and outside of class.  They will see that 
math is useful to them and can be something that they enjoy doing.  They will 
understand that mathematics is all around them and that even though they are not 
using it in real life like we do in class, someone is and that will give them an 
appreciation for it.  All of these factors will increase their grades and 
understanding of the material.  (TPA assignment, Instruction Commentary, p. 4) 
In the video it was clear the students responded well to the lesson’s real life connection.  
The students made predictions, discussed the temperature of the coffee, and related their 
thoughts to mathematics.   
160 
 
In Hunter’s TPA videos it was clearly observable that he used the utilitarian 
aspects of mathematics to motivate his students.  He had great success creating and 
orchestrating a class discussion connecting coffee cooling or warming up to exponential 
and logarithmic functions.  In a letter of recommendation his supervisor wrote that 
Hunter “engages the students by being creative and finding realistic uses for 
mathematics.”  In the instructional commentary of his TPA assignment, he discussed his 
goal for the lesson.  “I responded to their responses with true interest.  When they had 
ideas for coffee cups, I wanted to know more.  They had reasons for their solutions which 
promoted their mathematical reasoning in general.”   
College math fundamentals class.  Conversely, Hunter’s College Math 
Fundamentals mindset was one of activities and telling the whys because the students 
didn’t ask questions.  This class was filled with students who needed another 
mathematics class to graduate.  In his interview he explained how, with this class, “I 
always had some type of activity or game to do because, you know, that is what they 
really liked.”  His supervisor discussed how Hunter “incorporated fun games in his 
lessons.”  She went on to say, “These games took pre-planning on his part and the 
students loved them!  One of the games was to match cards for algebraic transformations 
with their corresponding graph, axis of symmetry, and vertex.”  As for the whys, Hunter 
said, “they didn’t ask those questions, and I had to, I guess, tell them, rather than just 
waiting for them to ask me.”  Later in the interview, he went on to discuss the whys in the 
College Math Fundamentals class: 
161 
 
It was funny because sometimes I would, I would tell them why some math 
concept works and where it applies and they didn’t seem interested, like “Ahh, 
who cares” and then the next they’d come and ask questions—maybe it was 
completely unrelated with the math we were learning, but they wanted to know 
how something else worked.   
He went on to explain a more specific topic of quadratics where the students made the 
connection to real life.   
I know we talked about parabolas and I was telling them where the word parabola 
came from and where quadratic came from, some basic things of how you can use 
those kind of things in real life and they didn’t seem interested at all.  But then the 
next day they were like, “Oh, isn’t it when you throw something it’s a parabola?” 
and I said “Yea” and they were like “What is a parabola going up?  And how can 
you use that in real life?”  Then they all of a sudden got interested in it and so I 
guess maybe they didn’t look interested at first when I would tell them but it kind 
of sparked their interest later so they think about it on their own time and they 
would come ask me.  But I guess they didn’t really request that kind of stuff as 
much.  (Individual Interview) 
He went on to emphasize the teacher’s role of changing this scenario.  He said, it “could 
have been just because teachers in the past didn’t really care to tell them why concepts 
worked or, you know, why they’re learning the math that they are learning.”  When he 
commented about lessons going poorly, the teacher was always at fault rather than the 
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students doing something wrong or lacking intrinsic motivation.  This may have been 
Hunter’s way of putting himself in their shoes and wanting the teacher to motivate him.   
Theme 3: Definition of Mathematics 
 The third theme was his dynamic definition of mathematics.  Mathematics was 
the strongest theme throughout the data sources.  Hunter shared stories of his initial 
thoughts of mathematics as procedural, his discovery of problem solving and the 
challenges that occurred with this newfound view of mathematics. 
Initial thoughts.  Hunter discussed mathematics during the interview when he 
explained why he wanted to be a mathematics teacher.   
It was something I actually liked in school.  I couldn’t see myself teaching 
English because I did think about it pretty hard in high school what I would want 
to teach.  I didn’t want to teach English.  I never liked science; I really hated it.  I 
don’t know if that is because of the teachers I had or what.  And social studies, it 
could be the teachers too, you know.  I never really learned much and it was 
boring.  Math was the one thing I could relate to.  You could see it everywhere 
and do it any time.  At first it kind of started with math was the only thing I really 
liked.  Maybe I’ll just become a math teacher.  And then it grew into something I 
really loved once I was at [college].  (Individual Interview) 
Even when I was trying to learn more about Hunter’s view of low-achieving 
students, he still turned the conversation to mathematics.  I had asked if his beliefs about 
the students he described as “students who don’t get math as easily” changed throughout 
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the semester.  Instead, he began discussing his view of mathematics.  He reflected on his 
interview to enter the teaching program.   
They interviewed us and it was kind of just a formality, I think they wanted to see 
where we were.  And they asked us, I can’t remember the exact question, but 
basically what you think about how students learn math and how you want to 
teach it, and at first I thought math was just like a big puzzle, which it kind of is, 
but I saw it as there’s a bunch of rules in math and as long as you follow the rules 
you understand it, and so, because I was in high school, I’m like, “How do these 
other, you know, my other classmates don’t understand this, like here’s the rules, 
you follow the rules and you get it done, like it’s no big deal” and so I kind of 
went into [college] thinking that, and just in my classes, you know, you start to 
learn that it’s not.  (Individual Interview) 
His mathematical myths survey responses also demonstrated his view of 
mathematics was not without some misconceptions.  He was neutral on the following 
myths:  (a) Some people have a math mind and some don’t; (b) Math requires logic not 
intuition; and (c) You must always know how you got the answer.  Additionally, he 
agreed with the myth that mathematics requires a good memory.   
Problem solving.  Even while he thought of mathematics as being merely about 
rules and procedures and beliefs in these mathematical myths, Hunter was open to 
thinking about mathematics differently.  This view of mathematics as just rules to follow 
changed with his upper division undergraduate courses.  He mentioned his initial views in 
his teaching philosophy. 
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When I started studying mathematics and education in college, I believed that 
teaching math was like solving a puzzle, if I could get students to understand this 
idea, they would do better in their math classes.  After four great years in school, I 
have learned that this is still true, but there is much more involved.  (Portfolio, 
Teaching Philosophy) 
He discussed a particular course that changed his mind when he said, “We spent, like, a 
whole semester talking about how math should be problem solving.”  He said it “really 
hit me pretty hard.”   
 Hunter had passion in his voice about how he was not going to teach the way he 
learned mathematics.  Problem solving appeared to be the first time he considered 
intrinsic motivation. 
So I started really believing in the whole problem solving, and, you know, 
because we’re not going to use half the math we learn in high school in our 
everyday lives.  I mean, when are we going to use conics, you know, when are we 
going to use matrices, you know, unless that’s what you do in your job, you 
know, you’re an engineer or whatever you’re never going to use this math, so it’s 
more of making, developing your brain into a bigger problem solver, and so we 
learn, you know, not only should they try to solve, you should look for how they 
solve their problem, what were their steps for getting to the correct answer.  It 
should be, who cares if they got the right answer, but if their steps to the answer 
were good, you know, that’s what we should be teaching, in a way.  So I guess 
when I got into student teaching, I kind of used that and tried to get my students to 
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problem solve a little more, not just “Here’s what we’re going to learn and you 
are going to learn it and test on it and then we’re done.”  (Individual Interview) 
In his teaching philosophy he discussed the importance of problem solving.  “When the 
students are learning to use their best learning strategy, their interest in mathematics will 
spike which in turn will increase their problem solving skills.”  He also wrote, “I want to 
bring my ideas of problem solving and real-life examples into my classroom to improve 
my students’ mathematical skills.”  He also reflected on this change when he discussed 
low-achieving students’ achievement.  He shared that thinking about mathematics as 
rules and procedures was the wrong approach and that he tried to change to a problem 
solving view.   
So I think that my idea of what a math teacher does really did change from when I 
first got into (college) to the point where I was student teaching.  And I started, I 
think I started to understand more of why students don’t understand the math, 
because when I was in high school I was like “you just have to follow these rules 
and you’ll get it.”  Well now, well if you don’t care at first, if the teacher is not 
making it interesting to you, if students don’t know why they’re learning it, why 
try to learn it?  Why try to follow these so-called rules and get the right answer.  
(Individual Interview) 
Conflicts.  Hunter’s newfound love of problem solving came with challenges.  
His initial passion for mathematics came from his view that mathematics was “rules to 
follow.”  When he discussed his teaching experiences, his definition of mathematics 
wavered back and forth between mathematics being rules and mathematics being about 
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problem solving.  His documented teaching, including the supervisor’s notes and the TPA 
assignment, were filled with problem solving, but his discussions of daily instruction 
reflected a more traditional style of lecture and memorization.   
 If Hunter’s documented teaching was the only source, he may have appeared to be 
a problem-solving guru.  Hunter’s TPA assignment included lessons filled with problem 
solving.  One of his lessons involved students making predictions about coffee cooling.  
The other involved having students develop the compound interest formula from the 
simple interest formula.  His supervisor’s notes were also filled with problem solving, 
connections, and activities.  She had statements in her observation notes such as, “loved 
the game of matching graph, line of symmetry, equation, and vertex,” “liked how you 
moved on with domain and range of logs,” and the numerous smiley faces placed by 
ways that he got students involved.   
 Other sources, however, revealed another side where Hunter discussed 
experiences that were more traditionally based on a rule-oriented mathematics classroom.  
In my field notes, I had written that he was asking questions about how to handle the 
whys of mathematics.  He also mentioned this struggle with the whys in his Aha 
presentation at the end of the semester.  He said that, “He had a few students that would 
consistently drill me with questions.  Why?  How?  When will this be used?  Why are 
you wasting my time?”  He said this was “extremely intimidating” for him.  As a student 
who learned that mathematics was about rules to follow, he had not considered the whys, 
but early in his placement he learned that he would have to consider them to teach well. 
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 In the interview, Hunter emphasized the importance of teaching mathematics in a 
problem solving way.  Later this problem solving view was not present when he 
discussed how his Precalculus class needed to be lectured.   
I know in my Precalc class these were all students who were pretty advanced in 
all of their classes.  They were ahead of most of their classmates and they all had, 
they were already accepted into college or planning on going into college so I 
kind of ran their classes a little bit more like a college class.  I think I lectured a 
little bit more in their class, just because I knew that was what they were going to 
be getting in college.  And, I don’t know, I tried activities with them and they just 
weren’t interested.  I don’t know, they’d much rather have me just talk about what 
we’re doing and stuff and do the activities, which was kind of surprising.  
(Individual Interview) 
Because of his responses, I asked Hunter the following:   
When you were talking about how you wanted to become a teacher, you talked 
about how you liked that you could explain the rules and procedures of math.  If 
you look back at the part of you were wanting to become a math teacher and 
helping your peers, do you think you would have picked math if it was taught in a 
problem solving way back then? 
He responded: 
I think I would just because, you know, when I teach I try to apply it to anything a 
student likes and a lot of students who were getting into engineering, so a lot of 
the problems I had and a lot of the activities I had I brought in the engineering 
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part into the problems.  So now we weren’t only problem solving to problem 
solve.  This was something they could be doing in their future.  So I think if I was 
in their position I would have really enjoyed that.  And I can kind of tell that they 
were enjoying it too because we had a problem where we were talking about how 
fast coffee will cool in a coffee mug and so I asked them if you wanted to design a 
coffee mug that would cool something faster or cool something slower what 
would you do?  And this turned into like a fifteen or twenty minute debate 
between the students, you know.  “I would do this.”  “No, no, that wouldn’t work, 
I would do that!”  I wanted to kind of get into more that day, but I could tell they 
were enjoying it so much.  I just kind of sat back and let them go at it because I 
knew it would help them and help me in the future with what we were learning.  
(Individual Interview) 
He went on,  
So I guess, I guess I would say I would still get into math if there was more of a 
problem solving aspect in my classrooms because it would have just made it, I 
think I would have liked it more than what I did. 
His words here are supported by the video of the coffee lesson, where the students were 
engaged in the real world problem. 
 It appeared that Hunter had a new goal for teaching mathematics, but would 
experience difficulties because he had not fully resolved the conflict with his old view of 
mathematics as merely rules and procedures.  He learned mathematics as rules and 
procedures and relied on his teachers to motivate him, but now he also wanted to teach 
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well with problem solving.  As discussed earlier, he mentioned this conflict when he was 
discussing how low-achieving students respond to mathematics: “Why try to follow these 
so called rules and get the right answer?”   
Hunter also went back to putting the responsibility on to the teacher, himself, 
when he told a story of his English teacher motivating him.   
When I was in high school, I had an English teacher and she was probably one of 
the best teachers I’ve ever had because she let us debate when we wanted to 
debate.  She didn’t interrupt us.  She never said anyone was wrong.  I think one of 
the reasons I liked her was that she turned research papers into more like a 
formula, so it kind of catered to the people who like math a lot.  But I remember I 
never really hated going to that class because I knew if we were going to have a 
class discussion that it was going to being enjoyable.  (Individual Interview) 
There is an apparent disconnect in what Hunter says about his favorite English teacher; 
he was drawn to the stimulation of debates in class, but he also liked having a formula for 
writing papers.  While he wants to bring problem solving into his classes, his teaching is 
still somewhat constrained by his earlier view of mathematics as a set of rules and by his 
students’ expectations.  He explained that he found himself teaching more traditionally in 
the Precalculus class.   
Just because it was more of a lecture kind of based classroom.  And I tried my 
best not to do that, but it just seemed like those students, that’s just what they 
wanted and that’s what they liked.  But that’s where most of my math classes 
were.  And I know that when it’s like that, and then you try to do an activity, they 
170 
 
don’t like it.  I know when I was in math and they were like “Get in groups we’re 
going to do this.”  It was like “Uhhh, just teach us, I don’t want to work with 
someone, I’m not making a poster for math, like this is dumb.”  (Individual 
Interview) 
With a push back from the students and a pre-existing atmosphere in the class that 
was too hard to struggle against, he seemed to settle back into the traditional mode of 
teaching to survive. 
That’s why I’m so excited for this new school year, because I get to start the 
school year off with these students, I don’t jump in half way.  So I feel like with 
all of the classes I had especially the Precalc, if I started a year with more 
activities and projects and stuff like that, it would not have been such a struggle to 
get them to like them or do them as it was.  (Individual Interview) 
When Hunter learned mathematics as a set of rules, it wasn’t intrinsically 
motivating to him.  Instead, he was motivated by interactions, either from teachers with 
whom he connected or from fellow students he tutored.  His first excitement for the 
content of mathematics came with the problem-solving course he took.  It was clear that 
he struggled with his view of the traditional experiences he liked and the new vision he 
had for his teaching.  He never mentioned that mathematics could ever be about rules and 
procedures but also about problem solving.  He seemed to put these views at war with 
each other; the good versus bad type of thinking appeared to be difficult for him.   
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Theme 4: Prepared and Unprepared  
 When Hunter discussed planning, he felt that his content courses helped him in 
ways that he didn’t expect.  When students were asking his cooperating teacher “when 
are we going to use this?” he had answers for them.   
Before I was teaching and I was just there observing and they would ask a 
question and she was like, “I have no idea” and she would ask me.  And it did 
help just coming out of all these math classes I understood or at least maybe I 
remembered more than she did.  But after having these students, you know, I’m 
really going to try to remember all this stuff to make sure.  (Individual Interview) 
When he was taking Calculus III, he said that he thought, “I’m never going to teach Calc 
III.”  He realized when he was teaching Precalculus, however, that his knowledge helped 
him.   
But with a lot of the students I had in Precalc the questions they had involved 
something you might especially do in Calc III so it was really nice knowing stuff 
still from Calc III and being able to tell them.  So I think for years to come I am 
definitely going to keep up on that kind of content.  ‘Cause I know when I was in 
those classes and a lot of the other people in those classes were like, “Why did we 
ever have to learn Calc III, it’s ridiculous, we’re never going to teach this.”  But it 
does really come in handy when students ask those kinds of questions and just 
planning and putting those into your lessons ahead of time really helps students.  
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Just so they don’t think we’re teaching them this stuff for no reason.  (Individual 
Interview) 
 Hunter felt that a class that he worked with the semester prior to student teaching 
helped him prepare.  He explained that he felt more comfortable with the Algebra II 
course.  He said,  
In the fall when I was doing my observations, just the time I could come in, every 
time I was there I was at least with that sixth period, that was the Algebra II.  So I 
got to know them a lot more than any of the other classes. 
He went on to discuss that “with the Algebra II I could, and they got to know me more, I 
got to know them more and I felt so much more comfortable with that class.”  Having a 
longer time with the Algebra II class, he was more comfortable interacting with the 
students.   
 When I asked Hunter when he started feeling like a teacher rather than a college 
student, he explained that it was not until student teaching.  He said, 
They kept telling us that, you know, we were in this transition of being a student 
but also learning to be a teacher, that we should start having the mind set of being 
a teacher.  But I never felt like I had that until I started student teaching. 
He had a disheartened tone when he discussed his early teaching experiences.   
Because we didn’t, in our program we didn’t do too much teaching.  Um I had a 
roommate who was in middle childhood it was almost like ever since his 
sophomore year he was in a classroom and at least teaching a couple of classes, 
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you know, maybe for a week or something, where we didn’t really do much until, 
you know, fall of senior year and then student teaching.  So probably not until I 
actually started student teaching.  Um the other time it just kind of seemed like I 
was in school.  (Individual Interview) 
Later he reflected on his undergraduate experience in more detail, comparing his program 
to his roommate’s experience.  He seemed confused and envious as to why his secondary 
program did not have as much in field experience.   
I feel like a lot of the upper division we had at (college) could have actually been 
a little better.  I felt like, when I got into student teaching, I wasn’t as well 
prepared as I could have been.  ’Cause, like I said before, my roommate who was 
a middle childhood, like before he student taught he was teaching here and there a 
class or two.  He was almost in the classroom every single semester doing 
something and, you know, every semester they had big projects where they were 
making big unit plans and stuff like that.  We never really had that opportunity.  I 
know this last fall semester when we were going to do our big two week unit plan, 
everyone was kind of lost because we never really had practice lesson plans and 
figuring out a unit plan.  So it was kind of a struggle.  (Individual Interview) 
Hunter said that, “it wasn’t until I actually took over a classroom and taught that I 
actually felt like I was a teacher.” 
Hunter questioned whether he wanted to be a teacher due to the workload.  He 
emphasized this struggle during the interview. 
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When I started student teaching, you know, it hit me hard that “Holy crap, I, like, 
I have to spend all this time outside of teaching.”  And at first it was like “Oh, this 
sucks, I don’t want to have to do this.”  And then my girlfriend is asking me, “Is 
this what a teacher does?  Are you sure you want to do this?”  And it wasn’t that I 
didn’t want to do it because I didn’t like it, it’s just that I didn’t want to do it 
because I wasn’t used to doing things, you know, outside of the classroom or 
outside of work.  But as the semester went on, I really started to enjoy it and it 
wasn’t a big deal to me anymore.  (Individual Interview) 
As he compared his workload prior to student teaching, he appeared to not understand 
why he was not preparing during his first three years for the work required to student 
teach.  He thought the content courses were not difficult, but student teaching was a 
different story.   
’Cause I have to say the first three years I didn’t really work that hard, I didn’t 
feel like I had to.  I studied minimally and I, you know, I did all my assignments 
and I did all my homework and stuff like that, but when it came to studying, I 
didn’t really spend that much time outside of class doing things.  (Individual 
Interview) 
During the interview, he shared positive and negative feelings about his struggles with 
preparation.  He seemed to think the struggle and/or challenge made him learn. 
Looking back at it was almost, it, that could have been a good thing.  Because 
sometimes the best time you learn is when you are struggling that hard, do you 
know you put more effort into it.  So that is why I would say that I really felt like 
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a teacher, back to that other question, when I started student teaching, just because 
I had to, you know, I was struggling so hard at first.  And I put all this extra time 
in and I think that is when I learned the most.  So, I don’t know if it was a good or 
bad thing, the classes we took.  (Individual Interview) 
Hunter discussed his struggles with planning for teaching during his Aha 
presentation and the individual interview.  During his Aha presentation, he discussed that 
he had to plan more, “after losing control of the class and the reason for the game.”  
During his presentation he said, “I must now become a better planner.”  He discussed a 
group activity that made him change his planning during his individual interview. 
I know that the first time I tried to do group work, and it failed miserably.  It was 
so bad it got to the point where like my cooperating teacher was sitting in the 
corner and had just like a blank stare on her face.  She wasn’t moving, she wasn’t 
saying anything and I’m like “I don’t know what to do!”  It was really bad.  And 
after that it was like, “Wow, you know, there is a lot more involved than just 
‘Hey, I’m going to do this awesome activity.”  And I have 30 students that I have 
to, you know, get them to understand a concept and wow!  I have a lot of 
responsibility on me.”  I think that was probably the big moment.  There was like, 
“Holy crap like, if I do this my whole life it is going to be a lot of work.”  
(Individual Interview) 
He went on to discuss how he changed his planning process.   
I thought more about what could happen.  Instead of just saying, “this is what I 
want to do in my teaching” it’s “what are they not going to understand in the 
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activity that we’re doing?  Where are the kids going to get off task?”  And then 
plan for the next day as in “We’re going to go with this” letting students know 
where we’re going with that.  I had just thought, “Hey, we’ll just do this activity.  
They’ll get, you know, everything’s great.”  So that was a big thing, I think, going 
in [college] while I was there was the planning, really hit me hard.  (Individual 
Interview) 
 Hunter’s idea of mathematics being rules also affected his pacing for long and 
short term planning as he progressed from telling the students to having the students do 
problem solving.  One of his students wrote on his evaluation form that Hunter’s pace 
“needs to be slowed down.”  Hunter also reflected on this during the interview. 
Like at first it was, it was such a struggle with me, you know, taking all this extra 
time in my own life to plan what I was going to do and at first it was hard for me 
to plan for the future.  I almost went day by day because I had no idea where my 
students were going to be.  And I didn’t know how, the time management is huge.  
When I first started, I had no idea how long an activity would take.  I know, I had 
other teachers telling me, “This section in the book, that will take about three 
days.”  How is one section three days?  Like I don’t know how I could string it 
out for three days.  I feel like, at first, I went a little too fast.  So then later on I 
think I learned how to incorporate more activities and more of their interest into 
each class.  And so then one section for three days, that didn’t seem like such a 
big deal any more.  (Individual Interview) 
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He discussed how his college learning experiences put him in the wrong mindset.  
During his undergraduate courses, the professors taught a section each class, so he had to 
learn to open his mind to pacing based on his students’ progress.   
The college mentality where you learn a chapter a week, you know, in math 
classes and sometimes it’s even faster than that.  So when you go to teach math 
and another teacher tells you “Yeah, chapter four, that should take about two 
weeks.”  At first I didn’t have the mentality of the students.  Like I could see the 
section, “Oh yeah, that’s easy, I could learn that in one class.”  So those first 
couple of weeks were hard, because students were struggling.  I could see that 
they were frustrated with me and I was frustrated because I didn’t know what I 
was doing wrong at first.  (Individual Interview) 
In Summary 
Hunter’s journey from a middle school student helping his peers with the rules 
and/or procedures of mathematics to a beginning secondary mathematics teacher with a 
desire to develop problem solvers was filled with great responsibility and philosophical 
conflicts.  His stories had four themes that underlined his experiences and perceptions of 
his teacher development as he shared it.  The first theme was in the stories of his need to 
help others.  This need was his main motivation to work hard.  The second theme was 
that he, the teacher, was the main source of his students’ success or failure.  This added to 
his workload, because he wanted to help others and took on all the responsibility.  The 
third theme was about his changing and conflicting definition of mathematics, from 
mathematics being about rules and/or procedures to mathematics being about problem 
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solving.  The final and fourth theme came from stories of being overwhelmed and 
unprepared for teaching while still feeling prepared in other areas.  Hunter described a 
difficult scenario in which he had placed himself.  He expressed his view that as a teacher 
it was his job to make a difference without putting any responsibility on his students and 
even at points making excuses for their failures.  Simultaneously he tried to develop a 
more productive view of mathematics involving problem solving rather than solely 
learning and memorizing rules.  He may have taken on too much at one time.   
Anna’s Stories 
 When I met Anna, she stood out from the rest of the class.  She was not only a 
leader at her table; she was a leader for the entire student teacher seminar class.  After 
growing up in Brazil, Anna came to the United States for college.  With her Brazilian 
accent and contagious passion for teaching, she had everyone’s attention as she shared 
her thoughts and experiences.  On the first day of class, her peers greeted her by name 
with extreme emotion and great smiles on their faces.   
 On the first day I introduced myself, explained my research investigation, and 
then asked the entire class to please participate.  I wrote in my field notes that Anna said 
things like “Come on guys, we can help her out here.”  From a class with 30 student 
teachers, only nine agreed to participate in this study; all five of the students at Anna’s 
table were among those nine participants.  Her leadership and passion for improving 
education helped me initiate connections with my participants.  She was also the first 
student teacher to take the online surveys and begin interacting with me.   
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When I started the individual interview at the end of the semester, I explained that 
I was using a narrative inquiry approach, which meant that rather than asking too many 
specific questions, I mainly wanted to keep her talking.  She said she would have “no 
trouble talking” and she began sharing her stories comfortably.  When I asked her where 
she thought her story began, she said: 
I was in middle school when I started like tutoring my friends.  You know?  So it 
started really early.  I absolutely loved it.  You know?  Like I would just, my 
friends would say oh I can’t understand this math problem, or this, you know like 
in middle school we already did physics and chemistry so uh so even that.  So I 
would be tutoring my friends with that stuff and you know they would get it.  
(Individual Interview) 
With great pride in her voice, she said, “You know like this is so cool.  So my teacher 
didn’t get through to you but I did, so that was really awesome.”   
Anna’s first interview questions were developed based on her survey results 
(Appendix I) from the beginning of the semester.  She had very high expectations for the 
students in the class she used for her TPA assignment, moderate teacher efficacy, and 
84% overall caring ability.  She agreed with some of the mathematical myths that related 
to counter-productive mathematical learning.  The MKT measures that she filled in with 
incorrect answers were in the areas of KCT and SCK within several disciplines, but she 
missed all four questions in Geometry.  Additionally, Anna had a 4.0 grade point average 
and high Praxis II test scores. 
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After analyzing all of Anna’s data sources, three themes emerged in her stories 
that highlighted her experiences and perceptions of her journey as she shared it.  The first 
theme was in the stories of her being a caring person and teacher.  The second theme 
centered on her stories about her mathematics beliefs.  The third and final theme was her 
passion for learning to teach well. 
Theme 1: Caring 
Anna’s teaching philosophy statement demonstrated her calling to be a caring 
teacher.   
I made the decision to teach, without conscious choice, before I was a teenager.  I 
always gravitated towards a teaching or care giving role, and have tutored since I 
was a child.  I have made the pledge to myself my family and my future students 
to constantly recommit myself to a caring, motivated and joyful approach to the 
classroom.  (TPA Assignment, Teaching Philosophy Statement) 
At the end of the semester, in a slide she created for her Aha presentation, Anna said,  
“Behind every successful person is a caring teacher.”  She demonstrated caring by 
creating a classroom atmosphere that encouraged engagement and involvement, by going 
beyond teaching well in the classroom to participating in her students’ lives, and by 
developing caring relationships with her students.  She also wrote in her teaching 
philosophy statement, “It is important first to establish a mutually respectful, 
communicative and trusting relationship with my students.” 
Classroom atmosphere.  Anna shared stories that showed a passion for learning, 
keeping the students engaged, and not being boring.  She seemed to be driven to have a 
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classroom where students were involved.  She consistently discussed how to get her 
students to participate in learning.  She wrote in her teaching philosophy statement, 
Learning must be motivational and inspirational.  Students ought to have an 
educator’s passion for both the subject at hand and learning as a life process.  
Teaching and learning become connected when the students’ energy is awakened 
by a teacher’s passion for learning.  A constant awareness of the immense 
responsibility of teaching drives me to openly demonstrate enthusiasm and 
express confidence in the students’ abilities to learn and be successful.  (Portfolio 
Assignment, Teaching Philosophy Statement) 
Besides motivation and enthusiasm, she discussed different strategies for keeping her 
students involved in her lessons, as a quote from her teaching philosophy statement 
shows.   
There are many things I can do to keep students on-task, such as: encourage group 
work, move around the room to check what they are doing, keep them busy with 
activities, interact with them, and keep myself focused on the academics instead 
of irrelevant subjects. 
She added, “To prevent students from engaging in behavior that distracts them from 
learning, I need to be well prepared and make the topic relevant, adjusting for individual 
differences.”   
 During the individual interview I began to see she had a teaching goal to “not be 
boring” and to do things that were “really cool.”  Anna’s TPA Assignment video made it 
apparent that she wanted to have all her students learn and grow.  There were 13 students 
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in the TPA class.  During the short 15-minute video, she called on nine different students 
to answer questions.  She not only wanted them to answer questions like “How can I find 
the segment HK?” but also questions such as, “Why would you eliminate the Rhombus 
from the group of quadrilaterals?”  One of the videos was filled with students raising 
their hands and communicating the differences between different quadrilaterals using a 
variety of properties.  She was successful getting everyone involved.   
Anna not only wanted all of the students to participate, but she thought about how 
each of them could participate in their own way.  I noted that on one of the TPA videos 
she responded to a female student who had trouble answering a question by asking the 
classroom to help her out.  Anna reflected on the same moment in her Instruction 
Commentary.  She wrote,  
I give more wait time between a question and an answer.  An example of this is 
on the first video when I ask [female student] a question and you can see the delay 
that she needs to think through her answer.  Rather than push, I adjust to her 
process as long as it doesn’t reflect a gap and is about her individual approach.  
Simply stated, she thinks through her answer with some depth, double checks and 
then answers, so I give her more time than some others to finish.  I also believe in 
connecting peers in a positive way when somebody is having difficulty on getting 
the answer.  Asking a peer student to offer a hint can help.  (TPA Assignment, 
Instruction Commentary) 
Her university supervisor’s observation notes quoted Anna as saying, “I know 
more of you know the answer than [two students’ names].”  She wrote more about 
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keeping the students involved in her planning commentary of her TPA assignment.  She 
wrote, “When they are separated into groups, I will also walk around the room to make 
sure everybody is doing their part, pushing the more quiet students to participate and 
support those who are unsure.”   
 Merely watching the videos or listening to Anna’s stories might give a one-sided 
perspective about how she got students involved and engaged in learning.  There was 
more to her teaching.  A data source that stood out to support her effect on individual 
students came from her students’ evaluations of her.  Each participant in this study 
selected positive student evaluations to highlight success in their portfolio assignment, 
but no other participant had 42 positive evaluations for me to read.  From her students’ 
perspective, she was helping them learn and succeed.  Thirty-one percent of the 42 
student evaluations wrote that she had helped them.  One of the students wrote, Anna “is 
a hard working, driven teacher.  She is eager to learn about us, and our class as 
individuals.”  In a letter of recommendation, the university supervisor wrote that Anna 
“maintains an atmosphere in the classroom that is very conducive to learning.”   
 As Anna reflected on her own experiences in high school, I sensed from the pride 
and accomplishment in her voice that helping others was a part of her learning, teaching 
style, and classroom atmosphere.  She explained in the interview how her teachers 
acknowledged her willingness to help her fellow classmates, which motivated her to be a 
teacher.   
And my teachers would come to me and say, “Hey do you mind helping this kid?”  
You know like I just—I don’t—I kept answering the same thing he doesn’t get it.  
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And he knew I would help my friends and that I’d just, “Alright just tell me who 
it is and I’ll just help and I don’t care, I really like doing it.”  So I kept doing that 
throughout high school too.  And I’m like you know it’s a no brainer you know.  
Like this is what I want to do this is what I really love.  (Individual Interview) 
As a teacher she also continued to be a helper.  She said, “I would help the students that 
were completely stuck you know, which was nice because the kids were like, ‘I don’t 
know what you’re doing.’ So I would help them.” 
From her experience helping her friends in high school, Anna continues to believe 
in peers helping peers.  In her teaching philosophy statement she wrote, 
Sometimes having classroom peers help a student who is having difficulties can 
be very beneficial for everybody.  The peer tutor will be able to practice what 
he/she knows and the students being tutored will learn the subject through an 
approach that differs from mine. 
She also wrote, “I need to ensure that my classroom is a fair, open and trusting 
environment that will make students encouraged to interact confidently and safely with 
others.”  She mentioned this again in the individual interview.   
If a kid’s really behind and there’s a kid that’s doing better, then I’ll put them 
together and they would help each other out and the kid would explain it to them.  
Sometimes they just need somebody else explaining something to them.  You 
know maybe I didn’t get through to them, but somebody else can. 
Anna made group work a priority and planned accordingly.  In the planning 
commentary of her TPA assignment, she wrote, “By grouping the students to solve 
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problems, the students who struggle the most will have the help of other students to finish 
the assignments.”  Anna had laughter in her voice when she told how she had students 
work on a “cool activity” to determine the quadrilateral suspect in a criminal 
investigation.  She not only made the comparison of quadrilaterals interesting; she made 
it competitive and impossible without collaborative teamwork.  When she went to the 
groups, she told them they could only win “if every single person in your group has the 
same answer.  So they had to work together.”   
With a great smile Anna said, “It was so fun I could not stop laughing.  I could 
not stop laughing; it was such a fun day.”  She explained how the students engaged.  “I 
would go to the group and I’d be like oh this person has everything right and then I’d go 
to the second person and go, oh that’s not the same answer so I’ll go to the next group.  
You don’t win.”  The lesson was so interactive that Anna wanted to share it on her TPA 
assignment, but she said, “It was so long with the entire class with that activity.”  She 
continued reflecting on the lesson.  “It was fun.  It was funny because the kids would be 
like, ‘Oh! I can’t believe you don’t have the same answer! Were you not paying 
attention?’”  Additionally, she bragged about her students’ achievements on the 
summative test on the concepts by saying, “at the end they got an average of 97% on the 
test.” 
The student outside the classroom.  Anna cared about her students in and out of 
the classroom, going way beyond what was required of a student teacher.  In one of 
Anna’s letters of recommendation, the author wrote about extra things she did.  “She 
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volunteered to go on several fieldtrips, chaperone dances and attend meetings.”  In her 
teaching philosophy statement Anna wrote,  
To me teaching is a calling; it is a chosen lifestyle.  This is more than a career, 
more than a job.  It is the chance to make another human being better or worse in 
the most impactful way.  Being entrusted with the education of our youth, as a 
teacher, I must facilitate learning that promotes growth, academically, personally, 
and ethically.  My performance will play a direct and measureable role in the 
quality of another life.  (Portfolio Assignment, Teaching Philosophy Statement) 
It appeared that Anna put quite a bit of her energy into making a positive 
difference in her students’ lives.  She was driven to have them involved in the classroom 
and appeared to feel that she had to be involved with them and know them outside of the 
classroom.  She said, “Seeing the kids outside of the classroom, you know, seeing them 
doing different things.  Like I went to the dance, I went to field trips.  I went to 
everything that I could go to see the kids outside of the classroom.”  She wrote,  
I believe the best way of [increasing student academic success] is by making the 
material relevant and meaningful to the students, developing a personal 
connection relating the lesson to something they know and like (i.e., sports, 
family adolescence, etc.) to drive deeper understanding.   
She also wrote, 
I believe I should get to know my students personally by attending to school 
events; making lessons fun and relating them to current society; giving the 
students some freedom in assignments and projects; having them partner with me 
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in making the classroom rules, etc.  This will make them feel a sense of belonging 
and power, which will make them more open to listen and learn from me.  
(Portfolio Assignment, Teaching Philosophy Statement) 
One of the questions asked in the TPA assignment in the planning commentary 
section is “What do you know about your students’ everyday experiences, cultural 
backgrounds and practices, and interests?”  Anna answered the question about her honors 
class with the following,  
Most of them play a sport.  Some of them play basketball, volleyball or are in the 
wrestling team.  I’ve met with some of their parents and I’ve noticed that family 
involvement in their school work is common amongst these students and their 
parents have a close understanding of their child’s performance. 
This response illustrated her knowledge of her students outside the classroom as well as 
an acknowledgment that parent involvement makes a difference.  She created an Aha 
presentation slide that represented her ambition to do more than teach mathematics with 
the following words: “Impact on student’s lives goes beyond math education.” 
When I analyzed Anna’s teacher expectation survey data, which was collected 
early in the semester, it was apparent that Anna looked at her students as unique 
individuals with differing complexities.  Even though the survey directions were to 
comment about particular students if they had something specific that could affect their 
achievement, Anna wrote something for each of the 13 students, addressing the factors 
that might affect each student’s achievement and her expectations..  She wrote comments 
such as, “He doesn’t take good notes,” “He loses notes and handouts often,” “fun kid,” 
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“really smart,” and “He doesn’t do his homework, doesn’t take notes, doesn’t pay 
attention.”  In her teaching philosophy statement Anna wrote, “Education is a unique 
experience for every individual student.  The importance of the teacher cannot be 
overstated; the teachers’ ability to maintain an awareness of each individual student is the 
greatest challenge.” 
Caring relationships.  When I asked Anna to reflect on her favorite teacher in 
high school, I had no idea that her words would almost make me cry.  As a student, she 
did not want to “disappoint” this teacher, because he was so encouraging to her.  I asked 
her how she encouraged her students during student teaching.  She enthusiastically told 
me stories of students she would remember.  One of the students was a male student who 
many teachers had already given up on when Anna entered his life. 
When Anna wrote, “The line between mentor and teacher is blurred in the best 
way when we are able to lead with compassion and show students that they are loved and 
valued.  A great teacher isn’t just the boss, they are empathic, feeling human beings who 
derive self-value through others achievements” in her teaching philosophy she may have 
been thinking about the student she emphasized as “just a kid.”  She described him during 
the interview,  “Ok there was this student in my uh student teaching.  He was the kind of 
student that got absent at every single class.  You know, never did homework, never 
wrote notes, never asked questions in the class, you know?”  She was still upset when she 
shared stories from the faculty lunch table.  She said,  
When we would sit down during lunch time all the teachers would be like talking 
really bad about him.  You know he’s horrible, he’s disrespectful, this, this, and 
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that you know? And you know, it’s because I’m a first year teacher and I’m like, 
but he’s just a kid.  I was just thinking out loud.  He’s just a kid. 
When Anna told me about her interactions with this student, she didn’t pause very 
long between thoughts.   
He was you know, he would be like doodling on his notebook, just passing the 
time while everybody was teaching.  And he has this thing against women.  You 
know?  Like he would be very disrespectful towards women.  He would not 
accept orders from women, directions from women.  He was like that a lot.  You 
know and when the teachers started talking to me about that I was like, “Ok, so let 
me talk to this kid you know?” And I did.   
She went on to discuss her initial interaction with him.   
I was one day, I was like, “Copy your notes, copy your notes and come over to 
this in front of the class to sit in the front seat and you know try to do different 
things.  If you don’t copy your notes.”  Because he wasn’t.  You know he was not 
listening to what I was saying.  “If you don’t copy your notes then I’m going to 
have to, you’re going to have stay over lunch and copy your notes.  You know 
I’m gonna give you the notes and you’re gonna have to eat your lunch and stay 
during recess and copy your notes.”  And he was like, “I don’t care.”  Like he 
didn’t care at all you know? He’s the kind of kid that doesn’t have any friends and 
it doesn’t matter to him.  And I did—so I did this and he’d stay over during lunch 
and I’d put him outside of the room copying the notes.  (Individual Interview) 
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From her tone when she told this story, when she put him in the hall she thought he 
would copy the notes and she was surprised when the student did the following.   
I gave him the notes to copy the notes while I stayed inside the room with the 
other teachers because everybody ate lunch in our room you know?  So I would 
keep checking on him and he wasn’t copying his notes!  He was just like sitting 
there staring at the wall! So I’m like, “Holy crap!” (Individual Interview) 
Anna switched gears from a punisher to a counselor, because she knew there was more to 
this student’s story.   
I’m like so I sat down next to him, you know?  So I was like, “What’s going on?  
Tell me what’s going on.  You know you don’t seem very interested in class.  Is 
there something I can do?”  You know, I didn’t, wasn’t ready to give him like a 
sermon, a lecture, like the other teachers that would like make him feel horrible.  
I’m like, “I want to help.  I want to see what’s going on with you.  And what I can 
do to help.”  (Individual Interview) 
Then, Anna discussed his response and explained how she offered to help him.   
And he was like, “Nothing, you know like I don’t care.”  And I’m like, “Why 
don’t you care about this class?”  And he’s like, “There’s no way I can pass this 
class, you know I don’t understand anything anyways you know.”  And I’m like, 
“If you don’t understand anything just let me know.  Come over during my lesson 
planning period or during lunch or before or after school.  I’m here to help you 
with anything you need.”  And he’s like, “It’s not possible for me.”  And I’m like, 
“This is the time, you’re in middle school, you’re an eighth grader.  You know 
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you have your whole high school career ahead of you.  You can do better than 
anybody in your family if you want to.  You know?”  So I was talking to him, you 
know the whole teacher speech.  And I’m like, “Ask questions in class, if you’re 
embarrassed about something ask me after school, if you need time after, I stay 
here until 7:00 at night you know in the school so if you need something just let 
me know and I’ll be more than happy to help.  I’ll help you get there.  You just 
need to make a little effort and I’ll get you there.”  (Individual Interview) 
 After Anna sat on the floor with this student, he started to change his disposition.  
She discussed how he started to get involved and engage.   
And you know what, it seems like it’s not true but he started asking questions, he 
started copying his notes.  You know I’m not saying that he did, like he attempted 
to do his homework.  Before he wouldn’t even give me anything at all you know.  
But he attempted to do his homework.  He started raising his hand asking 
questions during class.  (Individual Interview) 
When she told his story, it felt like both of them were telling it.  She listened to him, tried 
to understand his side, and worked together with him to help the situation.  She appeared 
to feel the pain of this disheartened student and wanted to try something rather than 
merely labeling him as a worthless.   
 Anna, in an almost angry voice, shared a couple more stories about this student.  
She described one day that he came for help during his lunch period.  She said,  
One thing that really upset me is that his parents wouldn’t give him lunch money 
you know.  And I was like if you don’t, ‘Cause he came in that day and he was 
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like sitting and I’m like, “Where’s your lunch?”  And he’s like, “I don’t have 
money to buy lunch.”  So I just came inside the classroom and I had bags of 
microwave popcorn so I made one and gave it to him . . . you know?  He was like 
the happiest kid in the world.  He was eating.  He was listening to somebody that 
cared.  I cared about him you know?  I think it was something different to him.  
(Individual Interview) 
She was dismayed when she shared how the teachers treated him.  She said,  
He was used to all these teachers saying over and over again, like I had one 
teacher that said to him uh, “Do your homework because if you’re not I’m not 
going to want to pay for your welfare for the rest of my life.” 
Anna was appalled and said, “I’m like, holy crap.  You can’t say that.  You’re a teacher.  
You’re not supposed to say something like that to a kid.” 
 Anna had built a caring relationship with this student.  She explained that,  
He was excited about seeing me about talking to me.  You know he knew that he 
had somebody in the school that cared about him.  So I think I made a little 
difference.  Which was pretty cool you know? At least I reached one student that 
was completely lost. 
 Anna reached more than one student.  When I asked her if she thought she would 
remember any of her students forever, her face brightened as she shared interactions with 
a few students.  These students included one student in her classroom and three others 
that Anna described as “some of the students that weren’t even mine.”  As I tell her 
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stories it is difficult to not mention the students’ names because she said their names in 
such a compassionate way.  Anna shared her thoughts about one of her students.   
[Student’s name] is awesome I absolutely love her.  She will e-mail me just about 
anything.  She would like, she would e-mail me like can you go to my choir 
concert?  Oh there’s this going on can you please come?  And of course I would 
go because I absolutely love her.  And I met her mom and she was like you’re so 
nice.  You know [student’s name] won’t stop talking about you!  You know and 
I’m like this is so much fun.  (Individual Interview) 
Anna said, “[Student] asked me to go to the movies.  I’m like, ‘I wish I could go, but I 
don’t think that’s appropriate.’  Actually her mom asked me to go with them.”  From the 
passion in her voice and the stories she shared, it appeared that she had made a 
connection with this student and her mom.   
 The students that Anna described as “not even mine” interacted with her daily 
during lunch and study hall.  She said that the students “would come to my classroom just 
to hang out.”  Again, she shared stories with such joy in her voice.   
Yeah it was awesome! I loved it and, and [student’s name] would come to me, “I 
don’t really understand what my teacher taught me today.  Can you help me?”  
I’m like, “Absolutely sit down here.  I’m eating my lunch I’m helping you.”  You 
know and we would just be talking.  She would talk about her life you know some 
problem that she had.  And she was like, “It’s really nice to have somebody to talk 
to.”  (Individual Interview) 
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These students show that Anna was an educator on a mission to help anyone.  In a 
letter of recommendation her university supervisor wrote, “I am so impressed with her 
sense of caring to students who need help the most.”  Students responded to her 
approachable personality.  In her TPA video clips, the students were all smiling and 
engaged with her and the mathematics.  What Anna wrote in her teaching philosophy 
statement sums up what she strives to achieve.   
It is my personal contract to approach my calling with an open mind and 
continued communicating with my mentors, peers and students.  I am prepared to 
rise to the challenges of teaching in our times, and have not false beliefs that it an 
easy path ahead.  I promise to try to provide an honest, well-rounded education to 
every student I encounter, and celebrate the successes, no matter how big or 
small.  (Portfolio Assignment, Teaching Philosophy Statement) 
Theme 2: Mathematics Beliefs 
Anna showed an algorithmic view of mathematics, where she knew the steps for 
finding answers and was able to explain them well.  When I asked her why she wanted to 
be a mathematics teacher, she said, “’Cause math is easy.”  She said,  
You know, this [math] is easy, this makes sense.  This has a logic and there’s a 
right or wrong answer so which I really liked it.  The other ones [humanities] I 
had to think critically about something that happened so long ago that I really 
didn’t care about. 
Additionally she said, “Math makes sense to me.  It had a right or wrong answer.  It was 
to me, it’s step by step.”  She was driven to get the correct answer.  She said, “I can try to 
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figure out on my own how does that make sense and how can I get the answer.”  In a 
letter of recommendation, the recommender wrote, “She has a love for math and knows 
her content area well.” 
Brazil classrooms.  Anna’s first experiences with mathematics were expressed in 
stories of intrinsic motivation and achieving good grades.  In Brazil, Anna experienced a 
mathematics curriculum based on doing problems to get the correct answer and pass a 
test.  She described her non-tracked mathematics classrooms as boring and 
unchallenging. 
Boring and repetitive mathematics.  While she had a passion for mathematics, 
she also said the following about her elementary and high school teachers: “I’m gonna 
say one thing; I hated every single math teacher I had.”  This statement gave me insight 
into how Anna learned mathematics and developed a deeply connected understanding of 
algorithms and concepts.  As she explained,   
I was that kid who my math teachers hated me because I would basically fall 
asleep in their class ‘cause I couldn’t have the patience to look at stuff and then 
I’ll read my friends’ notes and like, ok this is so easy.   
She was bored and “just wanted to go to sleep.”  She continued, 
You know I taught myself basically, you know and then I would teach my friends.  
I would just grab their notes and I’m like, “Ok so this is really simple, I’ll just do 
this and that and you know.”  My teachers were boring.  They did not do anything 
fun in class.  You know it was basically them lecturing and doing different 
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problems about the same thing over and over again.  And I’m like, “I’m so 
bored.”  (Individual Interview)  
She spoke about not paying attention in math classes.  “I think it was a bad thing.”  She 
said, “I do wish that I had gotten some of the techniques that they were trying you know 
that I don’t even know because I wasn’t paying attention to it.”  To compensate, she 
developed a personal “Anna” way of doing mathematics.   
View on tracking.  When Anna student taught, she was taken aback by the 
tracking done in the United States.  She said that in Brazil, “every year everybody takes 
the same things.”  She was not a fan of tracking students into ability levels, as she said 
during the interview.  “Well in Brazil it’s very different.  We did not take our classes, or 
we did not have something where you can go to a class ahead you know honors or 
whatever.  Ahead of everybody – everybody takes the same stuff.”  Additionally, she 
explained that in Brazil, “if you didn’t pass Portuguese and math you cannot go to the 
next year.”  She felt that when tracked, lower level students would continue to fall 
behind. 
You know you cannot get to the next grade.  You know which I think is right you 
know?  If you don’t, if you can’t do like your language in this case, English and 
math.  You shouldn’t go to the next level because it’s ridiculous kids that are 
taking, you know, geometry class and they don’t know how to do anything in pre-
algebra.  You know, what’s the point?  What’s the point to keep pushing this kid 
forward if they have this huge two years gap?  (Individual Interview) 
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She was confused about students learning at different rates and not being held 
accountable.  She said,  
I don’t get it.  I just don’t get it you know?  Like and it was easier in Brazil 
because of that.  If you failed Portuguese and math, you can’t go to the next level.  
You know they really value these two um subjects. 
She appeared to favor everyone learning the same mathematics every year and holding 
students back who did not meet the challenge.   
From my point of view, while she disagrees with the tracking in the United States, 
Anna also said that she hated all her math teachers in Brazil.  If she reflected on how 
bored she was being in the same classroom with varying ability students, she might have 
a more complex view of tracking rather than merely seeing it as wrong.  Her teachers 
were probably teaching so they did not lose the lower level students, but this would leave 
students like Anna bored.  Boredom and sleeping in class may have pushed her to 
develop her own way of thinking about mathematics.   
Connected knowledge of mathematics.  Listening to all of this, I wanted to 
know more about her mathematics ability, so I asked her some specific content questions.  
As I considered her algorithmic view of mathematics, I asked her questions about finding 
solutions that use traditional formulas to see if she considered multiple methods when I 
took away the formula.   
When I asked Anna how she would find the distance between two points if she 
forgot the distance formula, she immediately thought of multiple methods.  She said,  
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I would look at the picture, you know I would make a picture um I would try the 
Pythagorean theorem.  There are other things you do by looking at the picture.  
You know it doesn’t have to use the distance formula.  You can count the squares 
and figure it out.  
When I asked her if she forgot the quadratic formula, how she would solve a 
quadratic equation without it?  She again discussed mathematics in a connected way.  She 
quickly said, “I rarely use the quadratic formula.  I try my best to do the factor all the 
time.”  She also said, “Holy crap now.  I can’t remember the quadratic formula I must be 
pretty dumb.”  Then she went on to discuss “graphing the function to find the roots.”  She 
explained that she could have completed the square but said, “I don’t really do that a lot 
because I always find a different way that is easier to do.”  She then related completing 
the square to the equation of a circle, where, she said, “I have to do it.”   
From Anna’s answers, it was apparent that she knew mathematics in a connected 
way and she connected concepts so that she could use them in a plethora of ways.  In her 
teaching philosophy statement she wrote, “Students need to give their own meaning to 
the content instead of memorizing it.  Their motivation builds as they see connections in 
concepts.”  Since she had been nodding off in class, Anna taught herself procedures to 
get right answers and this strengthened her connections between concepts because she 
was developing ideas from her prior knowledge.  After Anna read a draft of her story, she 
wanted me to include that in Brazil they weren’t allowed to use calculators, even to check 
answers.  She said she developed multiple approaches to problems to give herself ways to 
check her answers.  It appeared that by developing a personal way to do mathematics, she 
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was able to learn mathematics in spite of her teachers.  This gave her a different 
perspective to share with her students. 
Explaining mathematics.  Anna shared success stories of using, building upon, 
and explaining her personal way of doing mathematics.  She was known for helping her 
undergraduate peers.  When she discussed helping her undergraduate peers, she said, 
“Actually, my friends from college, [three names], they came to me.”  She said they told 
her that, if not for her, they “wouldn’t have passed two of their classes.”  She explained 
that, it was “because I have a really strong um math background I think, you know at 
least because like trigonometry, geometry, all of that, I took all of that in high school at 
the same level that I learned here in college.”   
When Anna answered the survey questions on counterproductive beliefs, she 
agreed with some.  In the survey data, she agreed with the following mathematical myths: 
(a) Some people have a math mind and some don’t, (b) Math requires logic not intuition, 
and (c) Math is done by working intensely until the problem is done.  On the one hand, 
these beliefs would benefit her as a self-motivated learner, but they also align with her 
procedural view of mathematics.  She has a positive attitude towards mathematics and 
teaching.  The student evaluations in her portfolio assignment had 11 students write about 
how well she explains how to do problems.  One of the students wrote in her evaluations, 
“Your [sic] going to make an amazing teacher.  You explain things really well and you 
take time to explain it if someone doesn’t understand.”  With her passion for 
mathematics, as I see it, she should grow and develop a broader view of mathematics 
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rather than merely striving for answers to problems.  She wrote in her teaching 
philosophy statement, “I am lucky that Math and the Teaching of Math is what I love.” 
Theme 3: Passion for Learning to Teach Well 
 As discussed previously, Anna did not want to be a “boring” teacher.  She 
appeared to be driven to teach differently than her mathematics teachers that she “hated” 
because they were “repetitive” and “boring.”  After sharing in her journey throughout the 
semester, it was apparent she wanted to learn as much as possible and strove to learn how 
to teach so that her students were engaged.  She shared stories of her teachers who helped 
her learn to teach.  Additionally, she shared a story of a course that she considered a 
“total waste of time.”   
Favorite teacher.  At the beginning of the individual interview when I asked her 
about her favorite teachers, she started discussing how she hated “all” her mathematics 
teachers, but then switched to a more positive note and shared stories of her favorite 
teacher.   
I had this literature teacher who was absolutely amazing.  You know?  I am not a 
person that likes reading and all of that, but I could not stop paying attention to 
his class.  He was so awesome.  He was unbelievable.  He was that kind of teacher 
who would not just teach about the content but would apply to everything else.  
(Individual Interview) 
She said that,  “He just made me think about everything in a different way.  I just 
absolutely loved him.”  When I asked Anna if he helped her become the teacher she was 
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and if she does things like him, she immediately responded with an “absolutely” and 
shared her thoughts.   
Oh, absolutely.  He did not make the class boring you know?  And he was not the 
kind of teacher that was like super strict.  Like he’s there and you’re there and 
you’re like completely nervous about being near that teacher.  No!  You would 
feel comfortable to like just come up to him and what about this and what about 
that you know? Like, think outside of the box.  And he would encourage you to 
think outside of the box you know?  He would just, he wouldn’t be that teacher 
that would be like this and completely unapproachable.  You would just, you 
would just want to be near him and talk to him about different things and not just 
be about the class.  (Individual Interview) 
She went on to explain that she worked hard for this teacher because she did not want to 
disappoint him.  She said, “He was the kind of teacher that if I did bad in the class like if 
I got a D.  I would feel so bad about disappointing him.”  She said, he was “so 
encouraging.”   
 Anna could not imagine comparing herself to her favorite teacher.  When I asked 
how she taught with encouragement like her favorite teacher—more specifically with the 
following question: “How do you think during your student teaching you did that for your 
students?”—she seemed to think she was not close to his level to be able to compare.  
She said, “It’s so hard to do something like that, yeah sure.  Um I don’t know.  I want to 
get there but he’s like at that level.”  She put her hands way above her head.  Then, she 
put her hands way below his level, saying, “And I’m at this level down here.”  After a 
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pause, she said, “I think when I was like encouraging student because ok there was this 
kid.”  Then, she went on to share the story about the student who was “just a kid” who 
she shared her popcorn with, as was discussed in the Caring theme.   
Learning engagement.  As Anna reflected more, it appeared that she strove for 
her favorite teacher’s level.  She wanted to encouraging rather than boring.  When she 
considered her undergraduate courses, she discussed which courses she believed helped 
or didn’t help her learn to teach and strive for her goal to be an engaging and encouraging 
teacher.  She passionately discussed a few undergraduate courses that she valued greatly.  
She also expressed her dislike for a course that emphasized problem solving to teach 
mathematics.   
Anna discussed learning how to teach with an appreciative tone and big smiles.  
The first teaching course she talked about was a course she took during her sophomore 
year.  It was a beginning teaching course involving how adolescents learn and how to 
teach them.  She said, “I absolutely loved my [name of course] class.  The teacher was, 
oh my god she was so brilliant and awesome.”  Anna described the first day in the course.   
I remember on the first day of class she just came here inside the classroom and 
was like, “Oh guys so I’m sorry I’m late.  Um I don’t have the syllabus. I have to 
print it out.  You know, I—I’m not even sure what I’m teaching today, so I’m 
really sorry, I’ll be right back.”  And she left the room.  And we were like looking 
at each other, like what the heck?  (Individual Interview) 
Then, she explained that the professor came back in the room a few seconds later.   
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And then she came back and she had like this pile of colored papers, you know? 
“So like here guys this is your syllabus.  This is your syllabus.  This is all the stuff 
that you’re going to need.  We’re gonna do chapters this through that.”  You 
know, everything a hundred percent organized.  You know colored folders and 
everything.  And she was like, “Ok guys what’s the difference between the first 
teacher and the second teacher?” And we were like this is awesome!  You know I 
was happy about going to class.  I was happy about learning actually how to be an 
effective teacher.  (Individual Interview) 
She discussed the difference between this course and other courses that she did not value 
as much.   
That was, the entire class was not about, “Oh let’s learn the theories and all blah 
blah blah.”  It was like how to become an effective teacher.  How to become an 
awesome teacher.  The teacher that kids want to be in class and you know and 
kids will learn.  You know so it was awesome I absolutely loved that.  There were 
some teaching classes that I was like, “Oh my god is this gonna be over soon?” 
(Individual Interview) 
Anna seemed glad to learn about how to teach in a more practical way.   
Another teaching course that Anna loved was one she took the semester before I 
met her.  She said, “I loved [professor name]’s class because she gave me a bunch of 
different ideas about activities to do in the classroom.”  She was glad that the professor 
was giving her a way to teach mathematics differently than those teachers that bored her 
in high school.  This professor was showing her how to engage students in their learning 
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rather than have them merely listen to the teacher present procedures.  She went on to 
discuss how much she appreciated this professor the same way she appreciated her 
favorite high school literature teacher.   
You know, so I loved that.  You know, like I didn’t think it was a waste of time 
because that’s what we have to do now.  It’s not just about direct teaching; it’s not 
just about staring at the board and making kids take notes.  It’s about doing 
different things to help them learn and [professor name] helped a lot.  And, oh my 
god, she’s awesome.  She’s so awesome.  (Individual Interview) 
Anna used ideas from this course in her teaching.  She was open to learning different 
teaching styles that aligned with her view of having her students actively engaged.   
After observing Anna in the student teacher seminar class, analyzing her surveys, 
and interacting with her, I found that the TPA assignment video did not match my 
perceptions.  It was obvious that the filming had limited her possibilities.  Her first video 
only showed her at the board because of the range of the video camera.  The second video 
was better, however; you could tell the students were trying to stay in the view of the 
camera with students waving at the camera and smiling.  It seemed to me that the brief 
snapshot did not demonstrate Anna’s passion for having students participate.   
When I analyzed other data sources, Anna appeared to make student involvement 
a top priority.  In her teaching philosophy statement Anna wrote  
I believe that to increase students’ academic success I need to build a positive 
climate for learning.  The best way to accomplish this is to keep students on-task 
and involved with challenging tasks.  The amount of time that students spend 
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engaged in the lesson and materials, is directly reflected on how well they do in 
the class.  Students who spend more time actively working on academic content 
have a higher level of achievement than the students who do not.  (Portfolio 
Assignment, Teaching Philosophy Statement)   
Her university supervisor put smiley faces where she described Anna having 
students go to the board to share their ideas.  Anna’s lesson plans were filled with 
activities, including partner work, class discussions, group work with individual 
responsibilities, pop culture motivators, and hands-on manipulatives.   
 Anna’s Linear Algebra professor also taught her an engagement strategy.  When 
she shared this story, I could tell that she had wanted to nod off in this class, but the 
professor’s strategy kept her engaged and on-task.   
I think also one thing that I learned in my linear algebra class that I really liked is 
that the teacher, the professor would do a problem on the board and would explain 
step by step what you’d have to do.  How to solve this matrix and everything and 
then he would stop, put a problem on the board and go around the room.  I felt 
like I was in high school.  You know it was really nice because I had to try the 
problem.  (Individual Interview) 
She had a grin on her face when she continued with the story because the professor 
wasn’t standing at the board waiting for participation.  He moved around the room 
participating in the learning.  So with a small laugh, Anna continued explaining his 
strategy for engagement.   
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I actually had to try it because the guy’s coming around the room.  He’s gonna see 
that I’m not doing anything or that I have not, so to actually look at the problem 
again ok so how did he do this? And it was the problem solved—the other 
problem was solved on the board still there with the next problem that I had to 
solve.  So I would try to follow the steps you and to figure out how he did it.  And 
I thought that was a really nice idea because I’m not waiting all the way until the 
end of the class to give the kids something to do and then they have to figure it 
out on their own.  He was actually during the class trying to see if we could deal 
with the problems each time he brought something new to the subject.  So I think 
it was nice.  (Individual Interview) 
When I asked her if she used this strategy in student teaching, she replied, “I did do it 
very often.  I would help the students that were completely stuck you know which was 
nice because the kids were like I don’t know what you’re doing.  So I would help them.”   
Learning to work outside the classroom.  The same professor that helped her 
learn how to engage students made a difference to Anna.  She explained that the teacher 
would do anything to help her grow and succeed.  During the interview she discussed 
how the teacher went out of her way to help Anna with her writing.   
She will help you until the end you know?  Like you, like I would write this essay 
and I’m like, “I don’t know if this is good, I don’t know if this is what she wants.”  
Especially me because English is my second language.  (Individual Interview) 
Anna went on to explain how this professor was interested in helping her improve rather 
than merely grading assignments and giving a grade.  The teacher would assess 
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assignments and give productive feedback so Anna could understand why there was 
possibly a better way.   
I would be like so afraid of getting a bad grade because I don’t understand 
something, you know, and she would help me.  She would say, “Send it to me and 
I’ll send it back to you with comments.”  You know?  She was great!  I actually 
felt like I learned in her class because it wasn’t about, “Oh you did this wrong, 
I’m gonna punish you for that.”  You know.  “I’m gonna give you a bad grade 
because you couldn’t do this.”  It was not.  I was actually learning from my 
mistakes.  She was actually saying, “This is, this is, you shouldn’t do it this way 
because of this.  You know you should actually try it this way.”  And I’m like, 
“Ok, I’m getting good grades but I’m actually learning why I shouldn’t do 
something and why I should do something.”  So that’s why I absolutely loved 
[professor name].  (Individual Interview) 
Anna was looking for answers on how to teach well and she appeared to greatly 
appreciate this professor taking the extra time with her.   
Another mathematics professor that Anna described as “awesome” and “tough” 
also worked with her outside the classroom.  She said that this professor made her “really 
think about her teaching” because the extra time this professor gave her “made all the 
difference.”  She shared how the professor helped her.   
She would give us time.  That’s what I basically think, like give us time outside of 
the classroom.  The classroom time is so tiny, we don’t have enough time to even 
process all this information.  We don’t have all the time to pay – like to actually 
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understand everything you know?  So if you give us time outside of the classroom 
you know that makes all the difference.  So that’s what she did.  She would let us 
come, like she would have these office hours, like two hours and we would go 
there like a huge group.  Not kidding.  And she would just say, “Start another 
problem on the board and when you get stuck, I’ll help you.”  And we would do 
like, like a smaller classroom going there and it was like really awesome.  
(Individual Interview) 
When she shared this story, she reflected on how she never asked her mathematics 
teachers any questions because, remember, she hated them all, but she remarked how it 
was important for her students.   
I would never ask for help from my math teachers.  But I think it makes all the 
difference I think the kids need some one on one time, you know?  Something 
simpler, you know, something that can be directed to them and just explain 
everything step by step, you know, that they didn’t get in the classroom.  There’s 
so much going on that sometimes they don’t get it.  So I think that was good.  
(Individual Interview) 
Anna appreciated the “one on one” time the professor was willing to give.  She used this 
strategy in her student teaching, as when she helped students during her lunch period and 
study halls.   
Total waste of time.  When Anna discussed an undergraduate course that was 
supposed to bring mathematics and teaching together, she had the same tone as when she 
was talked about the mathematics classes she “hated” during high school.  She said, “I 
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just, I didn’t know what I was doing there.  Like what’s the point of this? You know like, 
I just, I totally think it was a six months of absolutely nothing, a waste of time.”  Anna 
said, “It was like teaching math in a secondary level and I was hoping he was gonna teach 
us how to teach.”  The course was based on the philosophy of teaching mathematics 
concepts through problem solving rather than teaching students how to do mathematics 
problems procedurally.   
“What’s the point of this?” Anna said.  She remarked that the professor taught 
her, “how to solve a stupid problem that I could solve since I was in middle school.”  In 
my opinion, she did not understand the philosophy of the course, which was considering 
different problems to teach concepts rather than teaching students procedures for doing 
problems.  Since the course was based on teaching problem solving in the secondary 
classroom, it seemed appropriate that the problems were at the middle school level.  The 
big idea was not just to do the problems, but also to find problem solving tasks in which 
students could engage to develop mathematical concepts.  Higher order thinking is     
non-algorithmic, complex, yields multiple solutions and involves uncertainty.  It is 
speculation on my part as to why this idea was not conveyed to or understood by Anna, 
but she disengaged from the course.  She remarked, “I was just bored the entire class.  I 
don’t think I learned anything in his class.” 
In the past when Anna had disengaged in classes, she had two strategies.  One 
strategy was to teach herself the material.  Another was to get help from her friends or the 
professor.  Both of these strategies failed because of the content in the course and the 
interaction between her peers and the professor.  Problem solving is not an algorithmic 
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process with right and wrong answers, so Anna could not self-assess her progress in this 
course.  The professor couldn’t teach every problem that she might be assessed on.  She 
remarked on this during the interview,   
You know the things that he taught in the class, he didn’t teach—he didn’t 
mention—like we would have test and I don’t know where they came from.  Like 
he never mentioned any of the stuff from the test in class. 
Likewise, she could not look at her friends’ notes for strategies because the problems 
would never be the same.   
The other strategy of getting help from her friends or the professor also did not 
work for this course.  Anna was the peer that other undergraduates came to for help in 
mathematics classes, so she did not have a more advanced friend to turn to.  She also was 
upset with the professor because he couldn’t give her one-on-one help and/or steps to 
follow.  When teaching problem solving, part of the process is having students struggle 
and learn how to overcome the challenges.  This lack of help seemed to upset Anna.  Her 
opinion of the professor was not favorable.  She said, “He was the kind of guy who 
would say ‘Oh I’ll help you’ and then would never show up, would never answer the e-
mails, would never, you know?  Which—I don’t know—made me mad.”  Her strategies 
of teaching herself and/or getting help failed for her in this course because problem 
solving is about learning what to do when you don’t know what to do.   
Anna appeared to depend on her mathematics foundation and strove to learn how 
to teach with flare so her students would develop the same strong foundation.  However, I 
am not sure Anna considered that she might have had an even stronger foundation if her 
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teachers, rather than being boring, had challenged her and pushed her to her greatest 
potential.  If her classes had been based on problem solving, she might have had to pay 
attention more because she wouldn’t have been able to teach herself and she might have 
found the challenge motivating.  In part, Anna didn’t understand the philosophy of the 
course because it ran counter to her own philosophy of teaching.  She took pride in her 
ability to break down procedures for her students and she felt that the main roles of the 
teacher were to be engaging and to ease the students’ path.  The professor of this course, 
however, wanted his students to struggle and, through their struggles, to move away 
procedures and gain a deeper understanding of mathematics and teaching.  Despite 
missing the point of the course, Anna may have learned what to do when she didn’t know 
what to do, because she said, “I still got an A in the class.”  However, she still “thought it 
was a big waste of my time.” 
In Summary 
Anna’s journey, from a mathematics student nodding off in mathematics class and 
developing her personal way of doing mathematics to a beginning secondary 
mathematics teacher determined to wake up her students and share her connected 
understanding of mathematics, was filled with hard work and passion for making a 
positive difference.  The first theme was in the stories of her being a caring person and 
teacher.  Anna emphasized the importance of a teacher being a caregiver.  She showed 
her caring nature by encouraging all her students to engage and be involved, by going 
beyond just teaching well to participating in her students’ lives outside the classroom, and 
by developing caring relationships.  The student that she will always remember and who 
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she called “just a kid” and with whom she shared her popcorn will never forget Anna.  
The second theme centered on her stories about her mathematical beliefs.  She shared her 
experiences of disliking her mathematics teachers in Brazil because they were boring, but 
at the same time supported the non-tracking structure.  Reflecting on these views might 
show her that if her mathematics classrooms had been more challenging and 
motivational, she might have reached even higher levels of mathematics understanding.  
In order to deal with her disengagement with boring instruction, she taught herself 
mathematics in a way that led her to develop a personal, connected understanding 
mathematics.  The third and final theme was her passion for learning to teach well.  In the 
words of her university supervisor, “she is like a giant sponge, in that she tries to absorb 
all knowledge of teaching that she can.”  She was motivated to avoid being boring while 
also being encouraging.  Most of the stories she shared about professors were positive, 
except for a course that conflicted with her mathematical beliefs.  There are different 
views about how to teach mathematics, with some teachers teaching how to do 
procedures while others use problem solving to teach mathematics.  This conflict may 
have been part of the reason she disengaged in this course.  Nevertheless, she was 
successful in teaching mathematics in a procedural way with 42 students saying 
wonderful things about her in evaluations.  Her university supervisor described Anna as a 
“go-getter” and when she compared her to other student teachers, she wrote, “In all of my 
36 years of teaching, I can honestly say that [Anna] is one of the best students I have ever 
had.”   
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Jessica’s Stories  
On the first day of class, Jessica was one of the students who greeted Anna with a 
big smile and excitement in her voice.  She and Anna sat right next to each other 
throughout the semester, interacting quietly about what was going on in the class.  At first 
she appeared to be a quiet, reserved student teacher, but as the semester progressed she 
began to share her experiences.   
 Jessica’s smile and laugh might have been the main thing someone would notice.  
In a letter of recommendation, her professor wrote, “Her smile lights up a room!”  While 
she had a friendly smile and appeared to pay attention to the discussion in class, she did 
not share very much at first and seemed to blend in with the scenery, which I thought 
showed a lack of confidence.  As the semester progressed, she began to confidently share 
and ask questions.  For example, when a speaker came to discuss experiences of a first 
year teacher, Jessica asked impressive questions about challenging students while 
maintaining a positive atmosphere.  When she participated later on in the semester, she 
was a bright-eyed expressive student teacher with a passion in her voice.  She shared her 
field experiences with the words “my class” or “my students,” which were followed with 
success stories about her students engaging in problem solving.   
When I started the individual interview at the end of the semester, Jessica was 
nervous at first and then after a few questions she shared her beginning thoughts about 
wanting to be a teacher.  Reflecting back to my field notes on her personality, I should 
have prepared my interview questions for quiet, reserved Jessica.  Paralleling her 
interaction in class at the beginning of the semester, she had trouble sharing her stories at 
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the beginning of the interview.  When asked to share her story of becoming a teacher, she 
answered, “I don’t know.”  After a few moments, she expressed that she was having 
difficulties remembering her experience.   
Yeah.  Um I don’t know.  It’s just funny to look back and think.  You know?  I 
feel like I have so much more knowledge of it now.  Knowing, and I was actually 
just looking through a bunch of my old stuff from school and thinking like, if I 
knew what I know now, like would it be any different?  But I don’t know.  It’s 
just it’s hard to look back at all of it and kind of put it all together and think of it 
as a whole thing.  But I don’t know it went well.  I don’t know.  (Individual 
Interview) 
Even though she was nervous at first, when I asked more specific question, she appeared 
to relax and started discussing her first thoughts of becoming a teacher.   
Jessica discussed how she was picked on in middle school because of a quote 
published in her seventh grade yearbook about her career choice.   
When I was in seventh grade, um there was a quote in the yearbook.  And it said, 
um, “When I grow up I want to be a teacher.”  And um everyone made fun of me 
for it.  I was, like, “I never said that,” because everyone was making fun of me.  
But I mean, I think I knew from a young age that that’s what I wanted to do.  
(Individual Interview) 
Then, she continued to discuss how her teaching career began.  She said, “I knew from a 
young age that that’s what I wanted to do.  Um when I first started college actually I was 
um an English um integrated English teacher.”  She explained that she had an English 
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teacher that inspired her to be a teacher.  She said, “I had a really great English teacher 
my senior year of high school.  I loved her.  I wanted to be just like her.”   
 Jessica changed her major after the first semester because of a Modeling Algebra 
course professor.  The course included Algebra in the context of real-world applications 
using linear, polynomial, exponential and logarithmic models and was supposed to be the 
last mathematics course that she had to take as an English education major.  She 
explained that she knew she was good at mathematics, but the Modeling Algebra 
professor helped her realize, in her words, “How much I love math.”  She shared 
experiences from this course that made her switch from an English education to 
mathematics education.   
I always knew I liked it but taking that class with him made me realize how much 
I really loved it and how much I wanted to—because there was another girl in the 
class who wasn’t as good at it.  So we would meet and we would study and I 
would—it wasn’t really tutoring her because we were both studying it together.  
But I was helping her with the class when she needed the help.  So realizing that 
that’s what I really wanted to do um was the math.  So that professor kinda just 
brought me back to what I already knew.  I just kind forgot about.  (Individual 
Interview) 
She had thought that this was the last mathematics course she would take, but it turned 
out to be the first.   
Jessica’s first interview questions were developed based on her survey results 
(Appendix I) from the beginning of the semester.  She had mixed expectations for the 
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students in the class she used for her TPA assignment, moderate teacher efficacy, and 
91% overall caring ability.  She disagreed with all but three of the mathematical myths 
that related to counter-productive mathematical learning with the remaining three being 
neutral.  She missed three out of the four Knowledge of Content and Teaching measures 
in the discipline of Geometry, one Common Content Knowledge measure in the 
discipline of Proportional Reasoning, and two Specialized Content Knowledge measures 
in the disciplines of Patterns, Functions, and Algebra and Rational Numbers.   
Additional information from her portfolio assignment was that Jessica had a 3.6 
grade point average, which included retaking some of her Calculus courses.  The GPA 
included Jessica’s dance courses.  She also had a minor in dance, which meant she was 
taking a few dance courses each semester along with her mathematics and/or education 
courses. 
After analyzing all of Jessica’s data sources, I found three themes emerged in her 
stories that highlight her experiences and perceptions of her journey as she shared it.  The 
first theme was in her stories about the importance of knowing her students.  The second 
theme was about the stories about her classroom atmosphere.  The third and final theme 
was about the stories about her views of learning.   
Theme 1: Knowing the Students 
 When Jessica reflected on her favorite teacher, who influenced her desire to be a 
teacher, one of the characteristics that she liked about this teacher was how the teacher 
got to know her students.  Jessica discussed how she valued this as a student.   
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She um she was always just friendly with her students, she always—I mean she—
we all respected her.  We um we knew what she wanted.  She would get to 
know—she got to know us on a personal level.  Um I still sometimes talk to her to 
this day.  (Individual Interview) 
She continued by saying, “I like to get to know my students like she did.”  Furthermore, 
in her teaching philosophy statement, she wrote,  
I believe that all students are different, in that each requires their own unique 
learning strategies.  As a teacher it is my responsibility to go above and beyond to 
insure that I have done everything in my power to help them succeed.   
 When I analyzed Jessica’s teacher expectation survey data, it was apparent that 
she wanted to know specifics about her students.  After only a couple weeks interaction 
with the students, she wrote comments such as, ”starting to participate,” “participates,” 
“gets frustrated easily,” “very quiet,” “absent a lot,” and “doesn’t do homework” to give 
more detail about individual students in her TPA classroom.  Even though the survey 
directions were to comment about particular students if they had something specific that 
could affect their achievement, she included comments on 20 out of the 32 students.  
Additionally, in her planning commentary for the TPA she wrote about the importance of 
knowing the students.  “Since I knew the mathematical dispositions of each of my 
students, I was able to spend some one-on-one time with students who had trouble.”  
Additionally, in the Instruction Commentary of her TPA Assignment she wrote about 
how she develops a rapport with her students.   
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The biggest way I show rapport with my students is simply by laughing with them 
and creating conversations.  As students enter the classroom, I am talking with 
them, asking them how their day is going, or their weekend was if it’s Monday.  
The students tell me stories and I am there to listen, and sometimes tell a story 
back, if relevant.  All of my students know that I care about them and want them 
to succeed in my classroom.  (TPA Assignment, Instruction Commentary, p.  1) 
Low-achieving student.  When I asked Jessica what levels of mathematics she 
taught during her student teaching, she immediately started talking about the Financial 
Decision Making class that she had started working with the previous semester and a 
student that challenged her in a way that helped her improve her teaching strategies.  
Apparently Jessica built strong bonds with the class because she had taught a two-week 
unit to them the previous semester.  She said, “I felt like they were my babies.  They 
loved me and I loved them.”  She also discussed this class when I asked her what the 
label “low-achieving” student meant to her.  She shared a story of student who she said 
she “gave up on” too early.  Jessica described her first experiences with a student who 
was struggling.   
We got a student about half way through the year.  Maybe a little—we got him—I 
started in January—I think we got him in February and um when I think of a low-
achieving student I think of him.  He got transferred from a different class 
because he had problems with the teacher.  Um so he got transferred into our 
class.  And he um wouldn’t do anything—he wouldn’t.  (Individual Interview) 
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She continued, “He wouldn’t do anything.  He wouldn’t even talk.  He would just sleep 
basically the whole class.  So um I tried to talk to him a couple times and nothing really 
worked.”  She shared this experience with a tone of hopelessness in her voice.   
 Then Jessica talked about what appeared to be the turning point for her and this 
student.  After she and her cooperating teacher tried different strategies to get the student 
to participate, a parent conference was scheduled.   
So his mom came to parent teacher conference and without him and was asking 
him about why he was failing the class.  So we were talking to her and trying to 
get—find out what was going on.  You know maybe there was something at home 
that you know we—we weren’t sure.  So were just talking to her and she said that 
he—he lost his dad um the year before.  And she said he was probably just having 
trouble—you know it was his senior year, thinking about how his dad wasn’t 
going to be there when he graduated so he might just be struggling with that.  You 
know a lot of stress.  (Individual Interview) 
After learning about the student’s struggles, Jessica made a point to help him and 
tried different strategies.  She began communicating with the mother via email and 
helping him with one on one instruction.  She explained that, “me and her would just kind 
of e-mail each other back and forth you know whether he was working in class, if he was 
doing anything outside.”  Jessica shared that there was some success.   
He started responding.  It was kind of after we talked to his mom that he really 
started responding.  And he um—he started doing a little bit of work in class 
every once in a while, he would do his—he would do the bell work at first and 
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then maybe he would still lay his head down and not pay attention during the 
lecture.   
She appeared to make this student her top priority.  She went on to explain her strategies 
for helping him progress.   
Um but I would sit with him and it was easier for me to do like the one on one um 
like student teacher one on one with him because I had an intervention specialist 
in the room and I had the cooperating teacher in the room with me sometimes.  So 
they could still walk around, help the other students while I sat one on one with 
him.  And I know it’s not always gonna be like that but it  was—it was good for 
this situation because I did sit with him and I read through each question with him 
and he really—he knew what he was doing.  He just didn’t have the drive to do it.  
(Individual Interview) 
She continued to work with him the rest of her student teaching experience.   
After the student started participating more, Jessica worked to make him more 
responsible.  She started helping him less so that he could learn to do the mathematics on 
his own.  She said, “I think he wanted help with each one.”   
So um after it was just me and him for a while I would–I would leave him and 
then he would be like I need your help, for every single question he would be like, 
I need your help, I need your help.  And I’m like no, you can do this, I know you 
can do this.  I know you know what you’re doing.  (Individual Interview) 
She began coaching him rather than merely helping him with getting answers.  She 
discussed what she said to him, “Like you’ve gotta do this on your own, you’ve got to try 
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it.”  With pride in her voice, Jessica said, “And then um test came around and he ended 
up getting an A I think on the next test.” 
 Jessica also shared how this student changed her teaching.  She said, “I would say 
just I guess you know for a while there I just kinda gave up on him.”  She allowed him to 
sleep in class and not pay attention because it was the easy thing to do at first.  She 
explained if she had it to do over again or had a similar student in the future, she would 
handle it differently.   
So not letting someone just get left behind.  Not letting someone just not 
participate.  Finding out what’s going on and whether that is e-mailing someone 
from home or just talking to him outside of the classroom.  Maybe he doesn’t get 
along with the kids in the class or something.  So just I think I did learn, don’t 
give up.  I mean I knew that before but going through that experience made me 
really realize that I can’t really give up on him because you never know what 
they’re capable of.  (Individual Interview) 
When she learned about this student’s struggles outside of the classroom, Jessica seemed 
to realize that his lack of participation didn’t come from a desire to not work in 
mathematics class.  In a later email correspondence, she wrote,  
My first impression of low-achieving students was that they simply did not want 
to learn.  In my eyes, they thought school was pointless and I was afraid they 
would never listen to me or do what I asked.  After observing my cooperating 
teacher for just a few days I realized I was very wrong.  Low-achieving students 
will work with you as long as they can trust you.  I realized that I had to create 
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relationships with the students and have conversations with them about things 
other than math/school in order for them to trust me and to listen to me.  (Email 
Correspondence) 
Students’ questions.  Next Jessica shared stories about her fear that her students 
would give up on her if she did not know the content well enough to answer their 
questions.  Her face expressed relief that these experiences were over, but also a sense of 
accomplishment.  When I asked her about difficulties she had during her student teaching 
experience, she talked about being uncomfortable in front of the class.  In a geometry 
class she had trouble because she was not prepared for all of their questions.   
When I first started the geometry, um, with the geometry kids, I um, didn’t realize 
that I needed to study as much as I did because I didn’t think, I didn’t think of 
like, the questions that they were going to ask.  Um, so I wasn’t fully prepared 
and they, they, they got to me.  (Individual Interview) 
She said, “They um, the would ask me questions and I wouldn’t know the answer.”  She 
went on to discuss how she felt when she didn’t know how to answer the students’ 
questions.   
But I, I hated that.  I hated that I didn’t know the answer to their questions.  So 
um, it was really difficult for me because—and I could tell, they, they looked at 
me like I was nothing basically, they looked at me like I was stupid and I felt 
stupid and I hated it.  (Individual Interview) 
As she shared her experiences it was obvious that this class frustrated her.  She explained 
that she was not prepared for the students’ questions.  She said, “I let them get to me.”   
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 When Jessica could not answer the students’ questions, it led to classroom 
management problems.  She changed seating charts and isolated students from groups 
because of their negative attitude.  She discussed a group of boys who were the  highest-
level students in the class who gave her a rough time.  She said,  
They were the ones that would ask me questions and then I, sometimes I didn’t 
know the answer to them.  And um, they would laugh at me in class.  It was, it 
was bad so we moved one of them that I thought was the biggest, um antagonizer. 
She said that the different seating charts helped, but those boys “never seemed to like 
me.” 
 Jessica began to plan ahead by considering what the students would ask her.  She 
said those boys “were like my, my drive.”  She planned her lessons by “always thinking 
of the students.  You know putting the students first.”  She explained with amazement in 
her voice that her cooperating teacher knew all the answers to these questions.  She said, 
“She knows how to answer them, she knows how to teach them without you know maybe 
having as many questions.”  Jessica went on to explain how she dealt with the difficult 
situation.  First she tried to “just let it go.”  Then she prepared differently, “I started 
studying a lot more, um, I tried to think of the questions that they were going to ask me, 
and it helped a lot.”  She used multiple textbooks in order to prepare for the mathematic 
content of the lesson.  The cooperating teacher wrote in her observation notes that Jessica 
“seemed to anticipate questions.”  The students responded to her preparation.  She shared, 
“I was like half way through the semester and–like looking at the students and thinking 
about you know where they’re at and where I was at that point and where I’ve come to 
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now.”  She said, “They started to respect me a little bit more” and “they weren’t laughing 
at me anymore.” 
Lower-tracked and academic classrooms.  When I asked Jessica what her 
perfect first teaching job would look like, she continued discussing the importance of 
knowing more about the variety of students.  She discussed how she would want a variety 
of students in her schedule to learn from, reflecting back on her student teaching classes.  
She said, “I liked how I had a variety.”  She continued, “especially as a new teacher, 
getting those experiences and figuring out you know, what I would do in each situation, 
um, I think having different levels would be um, the best.”  She went on to describe her 
cooperating teacher’s schedule.   
She had a variety because she did go from that first class of the consumer math 
class where they were, you know, mostly the lower level kids and she went up to 
the AP Calc so I like that having that variety because I feel like I learned a lot 
with that.  With each class, I learned something different you know, I had 
different experiences with different classes, and I think that would be, I think it 
would be good to have different, just different levels of learners.  (Individual 
Interview) 
Jessica’s cooperating teacher had classroom norms set up prior to her beginning 
her field placement for these different level classrooms.  Jessica explained that she liked 
the classroom norms; “I really liked how she had it set up.”  She described how the 
financial decision making class “was more of what to do in the real world” and “they’re 
in that class because they need a math class to graduate.”  These students were not 
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required to have any homework assignments and earned points for class participation.  
She said this was because, “They’re not good at math necessarily you know most of them 
so um and there reasons why they can’t do homework.”  She told how her cooperating 
teacher had the students write a story about their life outside of school so she could know 
them more.  Jessica said, “She knew that a lot of them had to take care of their brothers or 
sisters after school because their parents were working.”  She continued describing the 
lower tracked class. 
They had things to do.  They had after school jobs.  Their, their lives were just a 
lot different than from the ones in the honors Geometry classes who, you know, 
they—their parents made them come home after school and they have do their 
homework, and this is how it went.  But I felt like the, not necessarily of them 
either, but a lot of them just um, had things they needed to do and homework 
wasn’t an option, you know, if they were given homework they weren’t going to 
do it.  (Individual Interview) 
Jessica said, “I really liked the way that she had that class set up.  Um, also, because they, 
a lot of them needed help.”   
Jessica appeared to also get to know the honors students.  In the TPA planning 
commentary assignment about the knowledge of students, she wrote, “Since this is an 
honors class, most of the students take their schoolwork seriously, not only for making 
their parents proud, but also so that they can be involved in extracurricular activities.”  
She also noted, however, that the honors students would try to get out of doing 
homework.  She said, “They would make excuses like, ‘I left my homework in my locker 
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can I bring it to you next period?’ or ‘I left it at home can I bring it tomorrow?’”  The 
cooperating teacher explained that the students were trying to see if “they can get away 
with it with you.”  Jessica had to stand her ground and follow the cooperating teacher’s 
rules.  She added, “In the end they weren’t doing it to me.”   
The academic classrooms were held more accountable for assignments and 
preparing for exams than the lower level class; however, Jessica acknowledged that the 
students were unique even if they were all academic.  She wrote, “There are some 
students who understand that math is sensible, useful, and worthwhile.  On the other 
hand, there are students who believe that math is worthless and asks on a daily basis, 
‘why do I need to learn this?’  She continued to write about how she was open to a 
variety of students and the different ways they learned.   
Again, there are students on both sides of the spectrum who apply mathematics 
when solving problems.  The students who use math are the ones who it seems to 
come to naturally.  Sometimes these students don’t even realize they are using 
math because it just second nature to them.  Other time, they realize that the only 
logical way to solve a problem is by using math.  (TPA Assignment, Planning 
Commentary Section, p. 4) 
She wrote about uniqueness in her teaching philosophy statement,  
I believe that all students are different, in that each requires their own unique 
learning strategies.  As a teacher it is my responsibility to go above and beyond to 
insure that I have done everything in my power to help them succeed. 
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In her TPA assignment planning commentary she wrote that, “I am also proud and 
impressed when they find a different way.” 
Theme 2: Classroom Atmosphere 
In the TPA assignment video of Jessica’s instruction, it was apparent that the 
classroom had norms of working together and achieving high-level goals.  After writing a 
problem on the board, Jessica started the first lesson by saying, “Get with your partner 
and see if you can figure it out.”  The class erupted into mathematics discussions.  
Without further prompting the students worked together diligently to solve the problem.  
After a short amount of time, Jessica called them back as a whole class to share their 
thoughts.  Everyone in the class shouted out answers and raised their hands at the same 
time.  Jessica challenged her students while simultaneously structuring the class as a team 
working together.  In her Instruction Commentary of the TPA Assignment, she wrote 
about her classroom atmosphere.   
There are many ways that I create a positive learning environment for my 
students.  Some examples of this include keeping a smile on my face and creating 
conversations with my students, not only about math, but also abut their social 
lives and other classes.  I also tend to circulate around the classroom.  I believe 
that this shows the students that I care by checking their work or just making sure 
the are working.  I am not the kind of teacher that will sit at my desk all period.  
(TPA Assignment, Instruction Commentary Section, p. 1) 
While sharing stories about the low-achieving student whose father had passed away, she 
mentioned this atmosphere.  “I think that talking to his mom and figuring out what was 
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going on you know in the home life and trying to really bring him into the class.  Bring 
him into the atmosphere.”   
Having high expectations and challenging the students.  Jessica’s favorite high 
school English teacher inspired her to challenge her students to strive for their highest 
potential.  She explained that she didn’t like English, but this teacher taught her more 
than she thought was possible.   
In the class, she would challenge us.  She would make sure we were paying 
attention.  Making sure we did what we needed to do.  Um I learned a lot from 
that class I never um really liked English as much.  It wasn’t.  It wasn’t my 
favorite subject.  But with her it was a great class.  She really, she got me to 
different levels that I didn’t know I could get to.  (Individual Interview) 
Jessica said, “I think about her every once in a while and you know think what would she 
do.”  She continued by discussing her students, “I try to challenge them as best I can you 
know, it’s hard to do that with a class full of 30 students.  But I try to challenge most of 
them as best of my ability.”  She had a mindset for the academic students.  She said, 
“They’re the honors kids so we tried to um kind of go through it a little bit faster um at a 
more challenging level.”   
Jessica also told a story of challenging an individual student in the Financial 
Decision Making class.   
I had, there was 1 girl who would she would finish every day in like, five, ten 
minutes.  And so I started giving her more work to do.  And it would, they were 
the more challenging problems um, work problems that had a lot more thought 
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put into ‘em.  So um, she would get mad.  Sometimes she would be like, “I don’t 
wanna do this, I already did the work that has to be done” and I’m like, “Yeah, 
but how easy was it for you?”  And she was like “Yeah.  I flew through it 
obviously.”  Um, so she would try ‘em and sometimes she would get ‘em and 
sometimes she would have a lot of trouble and I would have to help her.  So I 
don’t know if she ever really enjoyed it but I still made her do it anyways.  It 
challenged her brain so um, yeah.  (Individual Interview) 
It didn’t appear to matter whether a student was in the honors mathematics courses or the 
lower tracked courses; Jessica wanted to challenge all of her students and developed 
lessons that would have give them opportunities to do problems at a high cognitive level.  
In the Assessment Commentary section of her TPA assignment, after the students did 
well she considered challenging them more.  She wrote, “The students excelled on this 
concept, which makes me wonder if I need to give a greater challenge on this topic.”   
 Jessica had high expectations for her students, including the low-achieving 
student discussed in the last theme about knowing students.  She used scaffolding to help 
him reach for higher achievement and then coached him to be self-motivated to work 
hard.  She discussed how the students in his class also reacted with her challenges and 
expectations.  She said, “They knew what was expected of them so they always did their 
best and were good at what they were doing.  So they were trying to make us proud.”  
She said, “you never know what they’re capable of” and “I can’t really give up.”   
Jessica seemed to make communicating high expectations a priority.  She 
expressed her expectations in her teaching philosophy statement; “When students are sure 
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of your expectations and they feel that their teacher thinks highly of them, they are more 
likely to respect themselves, their teacher, and their peers.”  In the Planning Commentary 
section of her TPA assignment, she wrote, “I provided a positive learning environment 
for all of my students and made sure to let the student know that I believed that they 
could do it.”  She also wrote, “When they know that someone believes in them and their 
success, they want to show those people that they are capable of fulfilling their beliefs.”  
Additionally, she wrote about the students who don’t believe they can do it.   
There are some students, though, who don’t have the belief in themselves that 
they will succeed.  These students are the ones I try to give the most positive 
energy to, because I want them to know that they can do it.  I want these students 
to know that they are just as capable as the next student.  They are smart enough 
to find the solution.  (TPA Assignment, Planning Commentary, p. 5) 
Not merely lecturing.  Jessica tried to change the atmosphere of her field 
experience classroom from lecturing to class discussions and activities.  When she 
discussed the honors geometry, she said,  
The classroom was it was more lecturing, you know.  I tried to not lecture though.  
I tried to keep it as much a discussion as I can.  So I’m constantly asking them 
questions and um they’re at a higher level of math. 
Class discussion and participation were important to her.   
Jessica described how the Financial Decision Making class was “a lot of just 
classroom discussion more than lecturing at all.”  For the daily structure of the class, she 
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spent a small amount of time lecturing, while during most of the class students worked 
together on problems.   
So that time that was the most important time of the classroom was them doing 
the activity, the problems that they had to do before the end of the period.  And as 
long as they were working we gave ’em credit.  As long as they were actually 
working and understanding what they were doing, then they got credit for it.  And 
I think that, that’s all that really matters.  As long as, they are getting it.  
(Individual Interview) 
She shared how she changed from her initial reaction to the low-achieving 
student’s lack of participation in class discussions.  She said “letting him just not be part 
of the discussion” was not something she would do again.  A learning specialist in her 
classroom wrote in a letter of recommendation that, ”She had good student management 
rules and routines in place without stifling a rich discussion during group and partner 
work.”  Jessica explained this further in her TPA assignment in the Instruction 
Commentary:  “In my class, we have discussions instead of lectures.  Students like when 
they get to say their opinion or try to figure out the solution themselves.”  Additionally, 
she wrote, “I am sure to keep my lesson in discussion form so that students can give their 
input and opinions.  I want my students to come up with ways to solve problems on their 
own.” 
In her TPA video, Jessica implemented an activity in the gymnasium to engage 
her students in more meaningful mathematics.  She wrote in her planning commentary for 
the TPA, “I challenged students to engage in learning by letting them leave the classroom 
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and go to the gym to do math.”  She had the students work with a partner using a 
homemade clinometer to measure and calculate real life dimensions.  She clearly 
anticipated almost every aspect of the lesson so that it would go smoothly.  She could be 
seen answering questions, prompting thinking with questions, advancing the students’ 
understanding, and giving appropriate nudges in the right directions.  Her cooperating 
teacher commented on this lesson in her letter of recommendation for Jessica.   
The activities were meaningful and the students enjoyed exploring complicated 
concepts in a fun and concrete way that helped them connect classroom learning 
to real-life applications.  For example, students were asked to explore the 
relationship between the trigonometric ratios by using homemade clinometers to 
measure objects in the gym and then calculate their height.  (Cooperating Teacher 
Letter of Recommendation) 
Jessica wrote in the planning commentary of the TPA assignment that “hands-on 
activities and real life problems create opportunities for individual discovery and 
construction of knowledge.”  In an explanation of the lesson she wrote, “Students will use 
clinometers and the tangent ratio to find the height of an object in the gym.”   
When students find the height of an object using the clinometer, they will be able 
to reason whether that object is as tall as their calculations decided.  They can 
reason mathematically as to why they can stand in a different spot form someone 
else, yet still find the same height of an object.  This will also address problem 
solving because students can now calculate the height of an object without simply 
measuring the object.  (TPA Assignment, Planning Commentary Section, p. 5) 
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Teamwork, respect and tutoring.  When Jessica shared stories of struggles in 
her student teaching experience, she frequently mentioned wanting the students to like 
her.  When she used this phrase it was not clear what she meant, so I asked her to explain 
more.  Her response made it clear that her being liked was more about the productivity of 
the classroom rather than worrying if a student liked her personally.  She wanted all of 
her students to be allies on the same team.  She said,  
I think that I did get them to you know, like me as a person.  And that’s just 
talking to them, that’s something different.  Um, but yeah, liking me as a teacher 
and you know, liking the way I teach because that’s the most important thing is 
you know, they like the way I teach, then I guess I think of them as liking me.  
(Individual Interview) 
She also said, “I like that concept of team.  I like you know, I guess I did.  I had some of 
them on my team and some them were not.”   
Jessica included group work into her lessons so in her words, “instead of me 
being the main center focus the whole lecture, I did do a lot of group work.”  Her 
university supervisor wrote the following about her lessons: Jessica’s  
lessons became more than just instructional.  Even the hardest students to reach 
were engaged in the lessons that I observed.  The students even learned how to 
work together as a group, which proved to be a problem at first but through 
productive struggle [student name] and her cooperating teacher appears to have 
succeeded.  (University Supervisor Letter of Recommendation) 
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Jessica wrote about her students’ group work ethic in the planning commentary of 
her TPA assignment:  
There are not many students in my class who give up when they cannot reach a 
solution.  They ask question to me, their classmates, or even to themselves, in 
order to progress.  These students are a group of go-getters who won’t stop until 
they figure it out.  (TPA Assignment, Planning Commentary Section p.  5)  
In her teaching philosophy statement she wrote, “I want my students to be well 
informed and well taught from their peers, themselves and me.”  She also wrote in the 
Instruction Commentary section, “Having students work with their partners or their group 
allows them to hear another voice.”  In the TPA video, a student congratulates his partner 
with a high-five for work well done.  Jessica wrote, “Although I would love to, I can’t go 
around and give a high-five to every student who correctly answers questions.  This is 
where partners come in and support each other.”   
 Many people comment on how Jessica strove for her students to work together in 
a respectful atmosphere.  In the university supervisor’s notes, he described the respect 
that he observed.  He wrote,  
Your knowledge of common misconceptions and how to address these issues 
during the review game helped you to model respect for the students.  Being able 
to spread students apart and interact with them fairly seemed to make them feel 
respected and supported.   
Her cooperating teacher wrote, Jessica “quickly developed a good rapport with the 
students and fostered a culture of mutual respect in her classroom” in a letter of 
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recommendation.  The learning specialist in her classroom also mentioned respect in a 
letter of recommendation she wrote for Jessica.  “She had a wonderful rapport with the 
class and there was obvious evidence of mutual respect.”  In an email correspondence, 
she wrote, “For me to be effective, my students must respect me.  In order for them to 
respect me, they need to get to know me and I have to earn their trust.” 
Jessica brought up her favorite English teacher again when she shared ideas of 
respect.  “She um she was always just friendly with her students, she always—I mean 
she, we all respected her.”  This favorite teacher appeared to influence Jessica.  She wrote 
in her teaching philosophy statement that, “I also want my students to respect me.  I want 
them to be able to come to me for advice on every day problems and beyond.”  In the 
Instruction Commentary Section of her TPA assignment, she also wrote about respect.  
She wrote, “Since I began teaching this class, we have created mutual respect for each 
other.  They know that when I am talking, they should be listening, and I know that when 
they are talking I am listening.”  As Jessica described the video clip she explained how 
the students showed respect.  “It is obvious that the students show respect towards me 
because they are always attentive and on task.  I respect students by listening to their 
questions and their answers to my questions.”   
Jessica wanted to help all of the students.  She described how she worked with the 
Financial Decision Making class.  She said, “I was running in that class.  I was running 
student to student.”  Her university professor wrote, “I am so impressed with her sense of 
caring to students who need help the most.”  She reached out to students who were 
struggling with offers of tutoring.  Her cooperating teachers wrote that Jessica “tutored 
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individual students before school, after school, during her lunch and planning period.”  
Jessica explained that, “I was always after school tutoring.  I went to tutoring after school 
two days a week.  And um they knew that.  And I told them that on a daily basis.”  
However students were not taking advantage of her offerings.  She said, “But still there 
were a lot of them who wouldn’t come after school for different reasons.”  She explained 
the students’ reluctance,  
I tried to leave the option open for them to come before school, at their lunch, 
their study hall and they still they still wouldn’t come.  So by the end of it, if 
someone would come, I would call them out in class and be like, “So and so came 
to tutoring and she got a hundred percent on her test.  So maybe you should come 
if you’re having trouble.”  And I got a couple after that.  (Individual Interview) 
In her teaching philosophy statement, she wrote, “I want my students to feel 
comfortable enough around me to ask for mathematics help.  I do not want my students to 
be afraid to ask for help.”  She also shared her frustrations,   
But I don’t know how to tell the students, really tell them if you’re having trouble 
come talk to me.  It really will help.  I don’t know how to put that across any 
more clear than I already tried to.  (Individual Interview) 
 During the individual interview, Jessica reflected on her ideas of working together 
and tutoring.  She thought that maybe that the first undergraduate mathematics course 
that she loved and the difficult courses were influential or connected in some way.  She 
shared how she learned to love mathematics when she worked with another peer.  She 
said,  
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There was another girl in the class who wasn’t as good at it.  So we would meet 
and we would study.  And I would, it wasn’t really tutoring her, because we were 
both studying it together.  But I was helping her with the class when she needed 
the help so realizing that that’s what I really wanted to do um was the math.  
(Individual Interview) 
She shared that when she struggled in her undergraduate courses, she quickly 
learned to get help.  She explained, “I guess what I learned from my math classes is that 
you should go talk to your professor if you’re having trouble.”  She said, “So I guess 
that’s something that I’ll need to figure out is how to tell them you know it really will 
help you if you come.” 
Theme 3: Learning 
 Jessica looked at learning from a positive viewpoint.  She never discussed any of 
her previous teachers negatively.  When she discussed teaching and learning she may 
have discussed wanting more or struggling through, but she appeared to place the 
responsibility for learning on her own shoulders.  It was also apparent even though she 
lacked confidence at points, she never gave up on her ability to grow and learn.  She was 
open to possibilities.   
Teaching.  Different people helped her learn about teaching throughout her 
experience.  She expressed appreciation for her methods professor. 
I know—Dr. [professor’s name] she went through and she gave us all these ideas.  
I have a binder full of notes and papers that she handed out and just ideas of that 
but something that you know kind of flies through the math classes.  And says 
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you know this is everything that you’re gonna have to cover so here’s a refresher 
on how to do it.  (Individual Interview) 
Her classroom already had structure, but her cooperating teacher gave her 
freedom to mix things up.  She said, “I know from my class, I know it goes bell work, 
homework, lesson, get started on your homework.  And that was, that was the order.  
Because she set that standard when she first started in the fall.”  Jessica continued to 
share how she did not like the same structure everyday, and she greatly appreciated that 
the cooperating teacher did give her freedom.  She explained that, “she gave me the 
freedom to do whatever I wanted.”  She hesitated that she “might not know another way,” 
but she was open to learning from the students.  She said, “So I guess that’ll just come 
with experience and figuring out what you know, what the kid’s like.”  Jessica’s stories 
suggest that she learned something from everyone she encountered.  Her favorite English 
teacher in high school, her first mathematics professor as an undergraduate, her methods 
professor, her cooperating teacher, and her students, she discussed them all as positive 
aspects of her learning.   
In her teaching philosophy statement, Jessica quoted Phil Collins:  “In learning 
you will teach, and in teaching you will learn.”  This quote encapsulates Jessica’s desire 
to continue learning about teaching.  In her teaching philosophy statement, she wrote, “I 
strongly believe that a teacher never stops learning.  I will attend classes that expand my 
mathematical ability and thinking processes.  I will learn new ways to teach information 
and skills.”  She continued, “Though the process of teaching, I will grow and learn from 
the students as well.”  While her lessons included group work that was presented in the 
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TPA video clips and were praised by her cooperating teacher, university supervisor, and 
methods professor, she still discussed how she needed to improve. 
In my lesson plans I don’t think about group work as much as I should.  When I 
get into the class, I add group and partner work without planning it, but I know 
that I should always be thinking about how students can construct their own 
learning.  (TPA Assignment, Instruction Commentary Section, p.  4) 
She discussed her questioning strategies and displayed her desire to continue to learn and 
to take on the responsibility for her students learning: 
There are many times where I give away the answer or respond to students with a 
yes or no.  Next time I teach this, and always while teaching, I believe I need to 
start asking more questions to students so that they figure out the answer on their 
own.  There are times that I am good at asking probing questions, but I need to 
work on it and get better.  I know that I am always learning and that questioning 
will come with experience and time in the classroom.  (TPA Assignment, 
Instruction Commentary Section, p. 4) 
During her Aha presentation, she discussed how teachers are always learning and in 
relating her experiences she showed that this was important to her.   
 Jessica expressed how her undergraduate experience prepared her and suggested 
ways to improve the preparation.  She said, “I think that’s why I am so—I think I’m more 
prepared in the teaching aspect because I had really good education classes and I really 
enjoyed my education classes.  I think I learned a lot from those classes.”  She continued:   
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Because I think that there are some things that I learned in those classes that are 
very important.  Um, like the, like, I learned a lot about how students think and 
you know, what to do if there— if things happen in the classroom, you know, if I 
learned about you know, I don’t know, I just, I guess I learned about a lot of 
philosophy type of things and a lot of um, uh, psychology type things.  So but I 
never learned like, hands-on.  Like, what it would be like in the classroom.  So to 
an extent, yes we did—I learned things that, aren’t, that I’m going to use.  But at 
the same time, I didn’t learn things that I wish I would have.  (Individual 
Interview) 
She expressed this need, but at the same time understood that the university couldn’t put 
her in a classroom right away.  However, she thought she should learn how to write a 
lesson plan earlier.  When discussing what she wished she had learned, she said, “Such as 
writing a lesson plan, that I never wrote until last semester.”  When reading this 
comment, you may think of it as negative, but she said it merely as a suggestion.   
Mathematics.  Jessica had a lack of confidence in her mathematics ability, which 
led her to prepare more for every lesson. 
I think that I was pretty good at the teaching part.  I think I knew what to say.  I 
think I was more worried about the content.  I had to—like I was saying I had to 
study.  I had to look through and make sure I knew what I was um what I was 
talking about when I talked about what we were learning that day.  So I think that 
um yeah the biggest thing was the content.  (Individual Interview) 
241 
 
When she reflected on her high school experiences, she had a view of not being good at 
mathematics and having to work hard to achieve.  When I asked which class she related 
to the most during her student teaching, she discussed her academic track experience.  
She said,  
Yeah it was definitely the honors geometry, but I wouldn’t say that I was the top 
dog cause I was never really the best at math.  I was good at it but I was never the 
best.  I had to actually study, I had to um look over and do examples.  I was never 
the smartest one.  There was always someone smarter than me.  I would try to be 
the smartest but it never worked.  (Individual Interview) 
Because of her lack of confidence in her mathematical knowledge, she appeared 
to be relearning the mathematics with her students.  Afraid she would mess up, she        
re-experienced the mathematics prior to teaching, which in turn helped her prepare her 
lessons in a more detailed way.  She shared her current thoughts about her ability:  
I can tell now um that I’m not the smartest in math.  Like I know I’m good at it 
and I know that I can teach it but I do have to study the night before like when 
I’m gonna teach the next day.  I can’t just look at it and be like oh yeah I 
remember how to do this.  I have to actually like look through it, read it, and 
know what I’m gonna say, know what I’m gonna do.  (Individual Interview) 
 When Jessica expressed her view of her undergraduate mathematics courses, it 
may have been the only point where she had a touch of negativity, but she also includes 
an appreciation for the challenge.  She said,  
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I hate the fact—like ok I like the fact that I had to take all the math classes, the 
upper level math classes.  They challenge you.  They make you work.  But the 
fact that I have to refresh myself on you pre-algebra, it makes me angry that we 
don’t have like a class that—maybe even just one semester—like a refresher 
class.  (Individual Interview) 
She continued later on in the interview by saying, “sometimes the upper level classes 
were just so hard and I know that most of it I will never use in my high school classes so 
it did I don’t know.  I didn’t like it sometimes.”  Besides being challenged, she said, “I 
guess what I learned from my math classes is that you should go talk to your professor if 
you’re having trouble.”  She stated again that she wanted a refresher course on the high 
school content.  She explained, “Like I said I don’t have a good memory.  I don’t 
remember things that I learned in high school so I do have to refresh that with 
everything.”   
In Summary 
Jessica went from wanting to be an inspirational English teacher to being a 
beginning secondary mathematics teacher with a desire to challenge her students with 
class discussions and high cognitive demanding activities.  She related her journey with 
stories of success and growth.  Her stories had three themes that underlined her 
experiences and perceptions of her teacher development as she shared it.  The first theme 
was in the stories about getting to know her students.  As a high school student, she 
learned from and valued her favorite English teacher’s desire to know her students.  
Jessica worked at knowing her students in a personal way and also preparing for their 
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mathematical questions.  She shared stories about helping a student who lost his father, 
preparing for questions that students might ask, and understanding that all students are 
unique, regardless of the level of the class.  The second theme was about the classroom 
atmosphere she fostered.  She had high expectations and challenged her students to reach 
for them.  She shared stories of class discussions and activities that went outside the 
classroom.  She worked to have her classroom atmosphere include teamwork, mutual 
respect, and avenues for help, such as tutoring.  The third and final theme came from the 
way she discussed learning.  Because she was not confident in her mathematics ability, 
she worked hard, learning and growing with her students.  This may have added to the 
bond or mutual respect and understanding that she was forming with the students.  In 
addition, her lack of confidence meant she spent extra time reviewing before each lesson, 
not only reviewing the material, but also thinking about how her students would respond 
to it.  The beginning of her teaching philosophy statement sums up her thoughts on 
learning.  She wrote,  
My philosophy of teaching is something that will grow as I do.  I am working on 
my teaching philosophy as I go through my semester of student teaching and 
believe I will have a better idea when I spend more time in the classroom and get 
more experience. 
In an email correspondence, she wrote, “I know that I will never be perfect.  The students 
are so different and things are always changing, which means that I am always learning 
and improving on anything that will make me a more effective teacher.” 
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Across the Stories  
The next section is an analysis across the stories with a focus on the research 
questions.  The purpose of this study was to determine how preservice secondary 
mathematics teachers’ experiences in learning how to teach shaped their development as 
teachers of low-achieving students.  Specifically, this narrative inquiry focused on their 
expectations, efficacy, mathematical myths beliefs, mathematical knowledge for 
teaching, and their ability to having a caring relationship with their students.  The 
following research questions are addressed with the cross analysis.   
1.  What are the preservice secondary mathematics teachers’ articulated beliefs 
about low-achieving students? 
2.  How do preservice secondary mathematics teachers report on how they learn 
how to teach low-achieving students? 
3.  How do the preservice secondary mathematics teachers describe their 
mathematical knowledge for teaching? 
4.  How do the preservice secondary mathematics teachers discuss their caring 
relationships with low-achieving students? 
Research Question 1:  What are the Preservice Secondary Mathematics Teachers’ 
Articulated Beliefs About Low-Achieving Students? 
 Although each participant communicated a unique characterization of a low-
achieving student, they all discussed anxiety about dealing with students who are labeled 
low-achieving, using words such as “intimidated,” “not ready,” and “being scared to 
death.”  This section begins with a brief description of their conception of the                    
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low-achieving student, which will show that there is more to their stories than a definition 
or label. 
Allison.  Allison had two different views of low-achieving students.  She 
described them as “students who try so hard but still can’t grasp the material, like a 
student with cognitive development issues and things like that I would consider                
low-achieving.”  However, she also described low-achieving students as “the students 
who are cognitively at the same level but are not trying and there are kids who are high 
functioning cognitively but just don’t want to do anything.”  She discussed having 
difficulties with these types of students.  She related more to the outspoken student and 
felt less able to help students who were quiet in class and then did poorly on tests.  She 
also had difficulties with students who “don’t want to do anything” and appear “lazy.”  
She acknowledged that she needed to work on getting these students to ask for help, but 
easily lost patience with them.   
Hunter.  Hunter saw low-achieving students as the product of poor teaching.  He 
said, “I feel like they can be at the top of the class, but either they don’t put the work into 
it or maybe it’s the teacher that’s not making the class interesting to them.”  He projected 
his experiences of being an unmotivated student onto his own teaching.  He emphasized 
throughout that the teacher’s role is to motivate students to achieve.  He also discussed 
low-achieving students as students with IEPs.  He shared that he liked not knowing about 
their disabilities because he gave them a chance, which was different from his 
cooperating teacher.  He said, teachers “wouldn’t even give them a chance to try, you 
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know, they just assumed that they couldn’t.”  He took responsibility for motivating his 
students and at times did not acknowledge the importance of the students’ own 
responsibility. 
Anna.  Anna had a soft spot for the students she perceived as low-achieving.  She 
discussed stories where outside influences caused students’ low achievement.  The story 
she shared about the student who was “just a kid” was an example of this.  She shared 
how he didn’t have lunch money and the teachers wouldn’t give him a break.  From her 
point of view, these students needed to be given breaks.  The breaks that she incorporated 
were explaining procedures clearly, avoiding high cognitively demanding problems, and 
making the class activities fun.   
Jessica.  Jessica described herself as a low-achieving student in many ways and 
thought of a low-achieving student as any student who was struggling.  She said, “I 
wouldn’t say that I was the top dog ’cause I was never really the best at math.  I was good 
at it but I was never the best.”  She was challenged in mathematics, but drove herself to 
learn as much as possible.  While at the beginning of student teaching she had not 
considered outside influences, she quickly learned to “not give up” on her students.  She 
learned to gain knowledge about them because their lack of success could come from a 
variety of reasons.  When she shared a story of getting to know a student who was 
struggling, she began with hopelessness in her voice but this shifted to pride in their 
successes.  She discovered through a parent teacher conference, “he lost his dad um the 
year before.  And . . . was . . . thinking about how his dad wasn’t going to be there when 
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he graduated.”  She learned that a student’s struggles in mathematics might be symptoms 
of other struggles.  In a later email Jessica wrote, 
My first impression of low-achieving students was that they simply did not want 
to learn.  In my eyes, they thought school was pointless and I was afraid they 
would never listen to me or do what I asked.  After observing my cooperating 
teacher for just a few days I realized I was very wrong.  Low-achieving students 
will work with you as long as they can trust you.  I realized that I had to create 
relationships with the students and have conversations with them about things 
other than math/school in order for them to trust me and to listen to me.  (Email 
correspondence) 
Teacher beliefs.  In this section, findings related to the first research question are 
presented.  The teacher beliefs that are presented are teacher expectations, teacher 
efficacy, and mathematical myths.  Each of the beliefs had some affect on the 
participants’ experience and growth.  Additionally, the beliefs are interconnected and 
affect one another.   
 Teacher expectations.  This section presents the findings related to each 
participant’s expectations of his or her students.  The Rubie-Davies (in press) survey 
results are discussed as to whether the participant had low, moderate, or high 
expectations for their TPA assignment class.  Each participant will be categorized as high 
or low bias (Rubie-Davies, 2010) and as a high or low differentiated (Brattesani et al., 
1984) teacher with individual or whole class expectations.  High bias teachers were those 
who were readily swayed by information they were told or shown about student’s 
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achievement.  Low bias teachers developed their expectations from the students’ 
behaviors and interactions.  High differentiated teachers espoused an entity view of 
intelligence; they placed children in relatively fixed ability groups, emphasized 
performance goals and extrinsic rewards and frequently implemented negative behavior 
management strategies.  Low differentiated teachers, however, held incremental notions 
of intelligence, used interest based groupings and promoted peer support within these, 
stressed mastery goals and intrinsic motivation, and developed positive relationships with 
the students (Rubie-Davies, 2010). 
 Allison.  On the teacher expectations survey Allison filled in moderate 
expectations for 8 out of the 20 students and the remaining 12 high expectations.  
However, her story presented her expectations as low to moderate.  She was a high biased 
teacher, easily swayed by what the others told her about the students.  She was also a 
high differentiated teacher, being vocal about her expectations for the students and the 
entire class.  It was clear that her expectations for the whole class affected her ability to 
teach effectively.   
When Allison discussed each class, College Prep Geometry, Regular Geometry 
and Financial Algebra, her expectations were based on the entire class rather than 
individual students.  She considered the students in the College Prep Geometry class to 
be more responsible and to have a “pretty standard” level of ability.  She said, “It is about 
taking more responsibility and ownership for what they are doing, but they were my 
favorite kids.”  However, her expectations were still moderate at best with low student 
achievement.  In discussing an assessment of them she said, “About half of the students 
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were able to do this for the first three but many students did not attempt the last two 
problems.”  During the discovery lesson from her TPA assignment, she asked procedural 
and fill-in-the-blank questions and also appeared to tell more than to let them discover.  
She discussed the whole Regular Geometry class as a group of students who “should 
have been in College Prep but just didn’t want to because they didn’t want to work that 
hard.”  She said,  
It was my last group of sophomores that I took over.  And I struggled with them 
until the end.  I mean I had some good days with them but oh my . . . did they 
push my buttons.  (Individual Interview) 
She voiced her low expectations strongly saying, “They didn’t feel like they had 
to actually do anything they were supposed to do.”  She even lowered her expectations on 
their assessments.  She said,  “I gave them like some of the easiest questions on this test.  
And like they were allowed to use their notes on it and everything.  And they completely 
bombed it.”  When she did describe an individual student expectation, she explained that 
she was surprised because she “never expected him to do well on tests and then he 
would.”  In the Financial Algebra class, which she called “her seniors,” she also 
discussed the whole class rather than individuals.  Her expectations of the whole class 
included their lack of ability to do well on tests; therefore, she developed lessons that 
were more geared toward projects.  She said, “We would do a lot of projects because it 
was really real life stuff.  I mean there would still be paper and pencil tests, but we 
weighted projects just as much as we weighted test.”   
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 Hunter.  Hunter expressed a view that as a teacher it was his job to make a 
difference but he never put any responsibility on his students and even, at points, 
excusing them for their failures.  With this view, his expectations were moderate to high 
for his students because he believed if he taught well, they would do well.  On the teacher 
expectations survey, Hunter filled in moderate to high expectations.  He was a low biased 
teacher who developed his expectations from his students’ behaviors and interactions.  
He appreciated that he wasn’t told about his students’ disabilities until after a few weeks 
of teaching because he did not have any preconceived expectations that would limit their 
experiences.  He was also a low differentiated teacher who was more focused on 
challenging his students with problem solving and motivation strategies.  He did, 
however, have whole class expectations that affected his ideas of how to motivate his 
students.   
 When asked the question about low-achieving students, Hunter began discussing 
students with IEPs.  Being a low biased teacher, he believed teachers should not lower 
their expectations for these students.  He felt teachers were  “ridiculous” when they 
“wouldn’t even give them a chance to try, you know, they just assumed that they 
couldn’t.”  He tried to find challenging tasks and allow students to work together.  He 
said that his labs left “a lot of room and flexibility” to push “everyone to their limit.”  He 
did however show different expectations for his Precalculus class than for his College 
Math Fundamentals class.  Because of these different expectations, he tried to motivate 
the classes differently, using real life activities for Precalculus and fun activities for the 
College Math Fundamentals class.   
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 Anna.  Anna had moderate to high expectations for her students.  She had filled in 
the teacher expectations survey with very high expectations for the students in the class 
she used for her TPA assignment.  She was a low biased teacher who developed her 
expectations from her students’ behaviors and interactions.  An example of this was when 
she shared a story about being upset by teachers discussing a student at the faculty lunch 
table.  She said,  
When we would sit down during lunch time all the teachers would be like talking 
really bad about him . . . and I’m like, but he’s just a kid.  I was just thinking out 
loud.  He’s just a kid. 
According to her teacher expectation survey data, it was apparent that Anna looked at her 
students as unique individuals with differing complexities.  She wrote specific comments 
for each of the 13 students.  Anna’s comments addressed factors that might affect each 
student’s achievement and her expectations.   
 Anna was a low differentiated teacher encouraging all students to participate in 
their own way, which also emphasizes her expectations for individual students rather than 
for the whole class.  During the short 15-minute video, she called on nine different 
students to answer questions.  She asked not only factual questions, but also conceptual 
questions.  One of the videos was filled with students raising their hands and 
communicating the differences between different quadrilaterals using a variety of 
properties.   
 Jessica.  According to her teacher expectations survey, Jessica had varying 
expectations from low to high for her students.  She was a low biased teacher who 
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developed her expectations from her students’ behaviors and interactions.  In her teacher 
expectation survey data, like Anna, Jessica also wrote unique responses about her 
students, showing that she saw them as individuals with differing complexities.  She 
wrote something for 17 out of 29 students.  Jessica’s comments addressed what factors 
might affect her student’s achievement and her expectations.  She also discussed pushing 
against false statements that might hinder her students’ successes.  She wrote in an email 
correspondence,  
There are many people around me that are negative in regards to low-achieving 
students, including colleagues, students, and friends.  Colleagues talk about 
students saying how there's no point in trying, or the students don't care so I don't 
care, or there's no hope for some students even graduating. . . . I want to prove 
everyone wrong.  My students are intelligent and kind human beings that want to 
succeed.  They have goals and dreams that I will help them achieve.  (Email 
correspondence) 
 Even though her survey results showed a range of expectations, Jessica showed 
high expectations for all of her students.  It did not appear to matter whether a student 
was in the honors mathematics courses or lower tracked courses, Jessica wanted to 
challenge all of them by developing lessons that included opportunities to do 
mathematics at a high cognitive level.   
Jessica was a low differentiated teacher who challenged and encouraged all 
students to participate.  She seemed to make communicating high expectations a priority.  
She discussed her expectations in her teaching philosophy statement.  “When students are 
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sure of your expectations and they feel that their teacher thinks highly of them, they are 
more likely to respect themselves, their teacher, and their peers.”  In the planning 
commentary section of her TPA assignment, she wrote, “I provided a positive learning 
environment for all of my students and made sure to let the student know that I believed 
that they could do it.”  She also wrote, “When they know that someone believes in them 
and their success, they want to show those people that they are capable of fulfilling their 
beliefs.”  Additionally, she wrote about the students who don’t believe they can do it.   
There are some students, though, who don’t have the belief in themselves that 
they will succeed.  These students are the ones I try to give the most positive 
energy to, because I want them to know that they can do it.  I want these students 
to know that they are just as capable as the next student.  They are smart enough 
to find the solution.  (TPA Assignment, Planning Commentary, p.5) 
 Teacher efficacy.  This section presents the findings related to each participant’s 
teacher efficacy.  Based on Bandura’s work, teacher efficacy is an individual teacher’s 
belief in his or her ability to plan, organize, and carry out activities that are required to 
attain given educational goals.  The Ryang (2010) teacher efficacy survey results can be 
found in Appendix F.   
 The two beliefs of expectation and efficacy were closely connected and affected 
each other.  Each participant was affected by his or her level of teacher efficacy in 
various ways.  Three out of the four participants developed negative teacher efficacy due 
to low Knowledge of Content and Students (KCS), which included having difficulties 
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anticipating students’ mathematical questions, something that is discussed in more detail 
regarding research question number 3.   
 Allison.  Allison’s efficacy varied depending on the class.  She had strong teacher 
efficacy in the academic Geometry class, but had low teacher efficacy in the financial 
class.  These classes were at each end of the spectrum according to her cooperating 
teacher.  She was motivated to make a difference for the financial students, who she 
perceived needed her the most, while the same time being afraid to teach content with 
which she was unfamiliar.  She discussed making a difference for low economic status 
students, saying “’Cause I know what it is like to grow up in that environment, I know 
first hand the impact a great teacher can have on you when you grow up in that 
environment.”  The low-achieving class intimidated her and she was, in her own words, 
“terrified” because the content of the class was so different.  Her teacher efficacy, 
however, was strengthened because she was learning the content of the class at the same 
time she was planning the lessons, which may have helped her connect the material to the 
students.   
 In the Geometry classes, Allison’s teacher efficacy varied between the regular 
tracked and honors.  In the honors Geometry, her teacher efficacy was mostly strong 
because of her undergraduate background in Geometry, but was negatively affected when 
she did not know how to answer the students’ questions.  In the regular Geometry class, 
she held whole class expectations and lacked efficacy, seeing the students as “lazy.”  This 
led to classroom management problems and a lack of progress.  She explained that “they 
consistently as a class did not do very well when I was their teacher.”  Unlike the 
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Financial class, however, she blamed the students and did work to improve.  She was 
avid when she shared stories of her struggle with these students.   
 Hunter.  Hunter began his student teaching with strong teacher efficacy.  Initially, 
he did not consider how the students would respond to his lesson plans, but when his first 
implemented lesson went poorly he quickly learned that he had to plan more.  When this 
experience lowered his efficacy, he planned differently by thinking about what the 
students were doing in response to what he was doing.  The only teacher efficacy survey 
responses for which he had strong opinions were about how much effect the teacher had 
on student achievement.  He strongly disagreed with these two prompts: “A mathematics 
teacher’s increased effort in mathematics teaching produces little change in some 
students’ mathematics achievement,” and “Even a mathematics teacher with good 
teaching abilities cannot help all students learn mathematics.”  Additionally, he strongly 
agreed with the prompt: “If a mathematics teacher has adequate skills and motivation in 
mathematics teaching, the teacher can get through to the lowest-achieving students in 
mathematics.”  He believed that the teacher could make a positive difference.  Like two 
of the other participants, he was terrified of the students’ “crazy” questions, which 
lowered his teacher efficacy when put on the spot.   
 Anna.  Anna had strong teacher efficacy.  She was confident and each story that 
she shared was about making a difference and being a positive influence on her students.  
She discussed how some students challenged her, but she appeared to believe in her 
ability to plan, organize, and carry out the activities required to attain her educational 
goals in all of her classes.  However, her goals were at a procedural level where she 
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explained steps clearly because she did not want the students to struggle.  The only time 
that she shared any possible lack of efficacy was when she just couldn’t imagine 
comparing herself to her favorite teacher.  She gestured with her hands to show a great 
gap between their teaching levels.   
 Jessica.  Jessica began with low teacher efficacy, but worked hard and planned 
more, which strengthened it.  She discussed her experiences with the low-achieving 
student and how initially she did not believe she could teach or help him.  She said, “He 
wouldn’t do anything.  He wouldn’t even talk.  He would just sleep basically the whole 
class.  So um I tried to talk to him a couple times and nothing really worked.”  She had a 
tone of hopelessness in her voice, but it changed to pride as she grew from the experience 
and learned not to give up on a student.  She also shared the story of the students 
laughing at her because she did not know how to answer some of their questions.  Here, 
too, she took on responsibility, planning and learning to anticipate their questions so she 
was ready for them.  This boosted her efficacy.  On the one hand, she did not give up on 
the student, learning about his home life and coaching him to be intrinsically motivated.  
On the other, she did not give up on herself.  She learned to anticipate students’ 
questions.  She gained teacher efficacy and became more confident in her teaching and in 
the student teacher seminar course.   
 Jessica looked at learning from a positive viewpoint.  She never discussed any of 
her previous teachers negatively.  When she discussed teaching and learning, she may 
have discussed wanting more or struggling through, but she appeared to place the 
responsibility for learning on her own shoulders.  It was also apparent, even though she 
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lacked confidence at points, she never gave up on her ability to grow and learn.  With this 
attitude, her teacher efficacy grew with every experience.   
 Mathematical myths.  This section presents the findings related to each 
participant’s beliefs of mathematical myths.  Each participant filled out a survey about 
their agreement or disagreement with Kogelman and Warren’s (1978) Mathematical 
Myths.  The participants’ results are presented in Table 7.  A statement is classified as a 
myth because people believe it without any evidence.   
 Only Hunter and Anna agreed with any of the myths.  Hunter was in the process 
of changing his mathematical beliefs from a procedural view to more problem solving.  
When Anna answered the survey questions on counterproductive beliefs, she agreed with 
some.  On the one hand, these beliefs would benefit her as a self-motivated learner, but 
they also align with her view of mathematics as a set of procedures.  Allison disagreed 
and/or was neutral with these myths in the survey; however, she appeared to emphasize 
getting correct answers.  Jessica had the most strongly disagree responses to the myths 
compared to all of the participants.   
 Teaching with problem solving.  Connected to mathematical myths is the idea 
that mathematics should be taught by showing students how to do problems rather than 
using problems to teach mathematics.  This may not be a myth, so much as a philosophy; 
it was, however, a way that Allison and Anna differed from Hunter and Jessica.  Allison 
and Anna taught mathematics by showing students how to do problems and then 
assigning the students problems that were similar to the ones they presented.  Hunter and  
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Table 7 
Participants’ Mathematical Myths Level of Agreement 
 
 
Mathematical Myth 
 
Allison 
 
Hunter 
 
Anna 
 
Jessica 
 
 
Some people have a math mind 
and some don’t. 
 
 
Disagree 
 
Neutral 
 
Agree 
 
Disagree 
Math requires logic not intuition. 
 
Neutral Neutral Agree Disagree 
You must always know how you 
got the answer.   
 
Neutral Agree Neutral Neutral 
Math requires a good memory. 
 
Disagree Disagree Neutral Disagree 
There is a best way to do a math 
problem. 
 
Neutral Disagree Disagree Neutral 
Math is done by working 
intensely until the problem is 
solved. 
 
Disagree Disagree Agree Disagree 
Men are better in math than 
women. 
 
Disagree Disagree Strongly Disagree Strongly Disagree 
It’s always important to get the 
answer exactly right. 
 
Disagree Disagree Disagree Neutral 
Mathematicians do problems 
quickly in their heads. 
 
Disagree Disagree Disagree Disagree 
There is a magic key to doing 
math. 
Disagree Disagree Disagree Strongly Disagree 
 
Math is not creative. Disagree Disagree Disagree Strongly Disagree 
 
It’s bad to count on your fingers. 
 
Disagree Disagree Disagree Disagree 
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Jessica appeared to make problem solving the driving force in their lessons, which aligns 
more with mathematics educators’ goals of having all students develop a solid 
understanding of mathematics and become problem solvers and innovative thinkers 
(Barlow & Reddish, 2006; Boaler, 2013).  Using Ernest’s (1988) three key components 
of teacher beliefs in mathematics teaching presented in Table 2, each participant can be 
recognized as a mixture of Platonist, Instrumentalist, and/or Problem Solving presented 
in Table 8.  Hunter appeared to be in a transitional phase from Instrumentalist to Problem 
Solving. 
 Allison.  Allison’s teaching, as stated before, depended on the class.  In the honors 
and regular Geometry classes, she showed students how to do problems, which included 
guided notes, and then assigned more problems to do.  In the lower tracked class she did 
add some problem solving by incorporating more projects, real-world connections, and 
some class discussions.  It appeared that, because Allison was concurrently learning the 
content for the financial class, she included her experiences in learning the material.  She 
had to teach herself the material before implementing her lessons.  She said, there were 
“things in there that I wasn’t familiar with that like I would have to teach myself before I 
could teach them.”  Not only was she learning the mathematics along with them, but she 
was also inspired by the content of this class because she felt it had purpose in real-life.  
She found, “it is easy to make it accessible to them.  Whereas Geometry not so much.”   
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Table 8 
Participants’ Mathematics Teaching Beliefs (Ernest, 1988) 
 
  
Allison 
 
Hunter 
 
Anna 
 
Jessica 
 
 
Nature of 
Mathematics 
 
A static but unified 
body of certain 
knowledge 
 
An accumulation of 
facts, rules, and 
skills.   
 
A dynamic 
continually 
expanding field of 
human creation and 
invention 
 
A static but unified 
body of certain 
knowledge 
 
A dynamic 
continually 
expanding field of 
human creation and 
invention 
Teacher’s role  
 
Intended 
outcome 
Explainer 
 
 
Skills mastery with 
correct performance 
 
Instructor/ 
Facilitator 
 
Skills mastery with 
correct performance.  
Confident problem 
posing and solving 
 
Explainer 
 
 
Skills mastery with 
correct performance 
Facilitator 
 
 
Confident problem 
posing and solving 
Use of 
curriculum 
materials 
Modification of the 
textbook approach, 
enriched with 
additional problems 
and activities 
Modification of the 
textbook approach, 
enriched with 
additional problems 
and activities.   
 
Teacher, student, or 
school construction 
of the mathematics 
curriculum. 
 
Modification of the 
textbook approach, 
enriched with 
additional problems 
and activities 
Teacher, student, or 
school construction 
of the mathematics 
curriculum 
 
 Hunter.  Hunter was changed by one of his methods courses that focused on 
problem solving.  He said, “So I started really believing in the whole problem solving.”  
His past experience as a high school student involved doing exercises and being 
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unmotivated.  He wanted to teach mathematics through problem solving, as he wrote in 
his teaching philosophy statement:  
In order for students to become a master of math and gain an interest in it, they 
must see a reason for the material they are learning.  Showing the students that 
mathematics is mostly problem solving, they can see how becoming proficient in 
math can help in all aspects of their future lives.   
 Hunter’s newfound love of problem solving came with challenges.  His initial 
passion for mathematics came from his view that mathematics was “rules to follow.”  
When he discussed his teaching experiences, his definition of mathematics wavered back 
and forth between mathematics as rules and mathematics as problem solving.  His 
documented teaching, including the supervisor’s notes and the TPA assignment, were 
filled with problem solving, but his discussion of daily instruction reflected a more 
traditional style of lecture and memorization. 
Anna.  Anna had an algorithmic view of mathematics, where she presented the 
steps for finding answers and was able to explain them well.  When I asked her why she 
wanted to be a mathematics teacher, she said, “’Cause math is easy.”  She continued, 
“You know, this [math] is easy, this makes sense.  This has a logic and there’s a right or 
wrong answer so which I really liked it.”  Additionally she said, “Math makes sense to 
me.  It had a right or wrong answer.  It was to me, it’s step by step.”  With this view, she 
taught procedures and explained steps rather than creating problem solving activities.  
Because she had been bored in her mathematics classes, she incorporated fun with 
interactive games to make sure her students weren’t bored.  She didn’t challenge her 
262 
 
students in a conceptual way, which meant she didn’t incorporate problem solving in her 
class.   
 Jessica.  Jessica appeared to include problem solving in every class.  She said, “I 
tried to keep it as much a discussion as I can.  So I’m constantly asking them questions 
and um they’re at a higher level of math.”  Class discussion and participation were 
important to her.  During the TPA video, it seemed that the students were familiar with 
having a problem presented on the board that they were to tackle in groups and share 
solutions with the whole class.  She said, “I try to challenge them as best I can you know, 
it’s hard to do that with a class full of thirty students.  But I try to challenge most of them 
as best of my ability.”  She also wrote about her students’ group work ethic in the 
planning commentary of her TPA assignment:  
There are not many students in my class who give up when they cannot reach a 
solution.  They ask questions to me, their classmates, or even to themselves, in 
order to progress.  These students are a group of go-getters who won’t stop until 
they figure it out.  (TPA Assignment, Planning Commentary Section, p. 5)  
She never mentioned the methods course that was geared towards problem solving, but 
she appeared to have the philosophy, mathematical concepts should be taught using 
problem solving.   
Summary.  Each of the beliefs had some effect on the participants’ experience 
and growth.  Additionally, the beliefs are interconnected and affect one another.  Whole 
class expectations were found to have more of a negative effect of lowering the 
participants’ teacher efficacy and limiting the curriculum design in various ways than did 
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individual expectations of a student.  Teacher efficacy was affected by whole class 
expectations, with some participants being terrified of the entire class.  Additionally, 
teacher efficacy was negatively affected due to a possible deficiency in KCS, which 
caused classroom management problems.  When the student teachers were not prepared 
for the students’ questions, their teacher efficacy was quickly lowered and the students’ 
behavior was negative; for example, students being mean or students laughing at the 
student teacher.  Jessica had the most strongly disagree responses to the mathematical 
myths.  Only Anna and Hunter agreed with some.  Hunter struggled as he tried to make 
problem solving a focus in his classroom, which was quite different from his traditional 
background as a high school student.  He, Allison, and Jessica did try to implement 
problem solving into their lessons, whereas Anna was consistent in teaching procedures 
and skills.   
 Participants were affected by their teacher expectations.  Allison had whole class 
expectations, which led to her having difficulties with an entire class.  To her, “the whole 
class was a constant ball of aggravation.”  She explained that, “there were some days 
where I dreaded them coming in.”  Hunter was open to giving students a chance, but he 
also had whole class expectations that affected the way that he motivated each class.  He 
believed the Precalculus class should be motivated with real life activities and the 
College Math Fundamentals class needed to be fun, which narrowed the curriculum for 
both.  Precalculus students may have benefited from having some fun.  The College Math 
Fundamentals class may have appreciated some real world applications.  Anna had 
individual student expectations.  She wanted all of her students to participate and do well.  
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While she expressed moderate to high expectations, however, her lessons were more 
procedural with fun thrown in rather than challenging problems.  Moreover, she 
explained steps in detail so the students would not have to struggle.  Jessica also had 
individual student expectations.  She challenged all of her students in both academic and 
lower tracked class so they could reach the high potential that she saw in each student.  
Her classroom was one of a team working together on problems.   
Table 9 summarizes the participants’ expectations with respect to being high or 
low bias, high or low differentiated, and individual or whole class expectations.   
 
Table 9 
Participants’ Expectations 
 
 
 
Participant 
 
 
High or Low Bias 
 
 
High or Low Differentiated 
 
Individual or Whole Class 
Expectations 
 
 
Allison 
 
High 
 
High 
 
Whole 
 
Hunter Low In-Between Whole 
Anna Low Low Individual 
Jessica Low Low Individual 
 
 Allison’s teacher efficacy varied depending on the class she was teaching.  Hunter 
began with a strong sense of teacher efficacy until his first implemented lesson went 
poorly.  After some strategic planning, which incorporated thinking about the students as 
he developed his lessons, his teacher efficacy strengthened.  It did waver when students 
would ask him “crazy” questions.  Anna had strong teacher efficacy.  She had a 
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confidence in her ability to plan, teach, and have students reach her goals.  However, her 
goals were more at a procedural level than a conceptual level.  Jessica’s teacher efficacy 
grew throughout her experience.  Like Allison and Hunter, her efficacy was lowered 
when students asked questions she could not answer but she handled it differently.  
Determined that those students “weren’t going to laugh at her,” she prepared and 
anticipated what they would ask prior to implementing her lessons.  This preparation 
helped her gain teacher efficacy, hold on to her high expectations, and develop her KCS.   
 Allison, Hunter, and Jessica tried to implement lesson plans that challenged the 
students with problem solving.  Anna’s teaching style emphasized procedures and skills 
rather than problem solving.  All three of the participants who tried to implement 
problem solving discussed how their planning had to be increased to make problem 
solving a focus in their classrooms.  Allison researched real-world connections for the 
Financial course to have genuine applications.  Hunter found the planning to be 
overwhelming.  During his Aha presentation, he discussed that he had to plan more, 
“after losing control of the class . . . I must now become a better planner.”  Jessica 
planned for students’ questions by using multiple textbooks and asking her cooperating 
teacher for advice.  Being a teacher that makes problem solving a focus was a challenge 
for the participants who tried to push to higher levels than mere procedural 
understanding.   
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Research Question 2:  How Do Preservice Secondary Mathematics Teachers Report 
on How They Learn How to Teach Low-Achieving Students? 
 All of the participants shared stories of how they learned to teach low-achieving 
students.  Additionally, all of the participants discussed how working with the students 
via tutoring or in the classroom was the way they learned to teach low-achieving 
students.  Allison, Hunter, and Anna discussed how tutoring or helping high school peers 
helped them learn to teach students who did not understand mathematics.  They discussed 
how they learned to explain steps more thoroughly, access multiple methods, and 
understand the depth of the misconceptions.  Jessica could also be included in learning 
from helping peers because of her work with an undergraduate peer.  She discussed 
learning with her friend as they worked together on their mathematics homework.  Jessica 
and Hunter discussed how experiences in the classroom were the most beneficial way to 
learn to teach low-achieving students.   
Allison.  Allison articulated that explaining concepts to others helped her learn to 
teach low-achieving students.  She shared that her high school teachers recruited her: 
“They were like well if anyone is struggling go ask” Allison.  She discussed tutoring at 
the university by saying, “I tutored exclusively low-income students, first-generation 
students, and students with documented disabilities.”  She explained that  
One factor that contributed to my ability to teach low-achieving mathematics 
students was tutoring at the university.  I had the opportunity to work with several 
students who struggled with the most basic of concepts and needed everything 
broken down as much as possible. 
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She explained how tutoring taught her how to be more flexible and willing to adjust to 
her students’ needs.   
 Experience also helped Allison work with struggling students.  She shared how 
getting to know a student helped her deal with the students’ misbehaviors.  When she 
realized the impact that she could have on a low-achieving student, she went out of her 
way to make a difference.  When I asked her if this student helped her become a teacher, 
she said, “Absolutely.  Absolutely.”  She continued by saying the student “helped me 
practice my adaptation skills with having to adapt to certain needs of students.”  She 
reflected on the relationship:  “Clearly, the way that I was trying to handle her was not 
working so I had to come up with something different and that something different 
happened to work.” 
Hunter.  Hunter reported that he needed more experiences before going into the 
classroom to prepare him to interact with the students.  While he shared stories about his 
high school teachers having him help his peers, he did not articulate that this helped him 
teach low-achieving students.  It did motivate him to want to help others, however.  He 
discussed how his peers would tell him, “why should I even learn from my teacher, we 
could come to you.”  He also suggested that secondary student teachers should have more 
experience in the classroom learning how to interact with students.  He shared his 
thoughts about the importance of experience.   
I know a lot of things, not just our professors told us, but I know a lot of the 
teachers I met while student teaching and all the other experiences we had, they 
told us a lot of the things that we learned come from experience.  You know you 
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just have to have experience and even now I feel like that just is a little ridiculous 
because their like “Oh yeah, you’ll learn how students learn more with 
experience” and “you’ll learn how to get, you know, bring the interests of, you 
know, your students into the classroom with experience.”  Well, this seems weird 
to me. . . . You just need to learn from experience, but that’s just kind of a scary 
thing to me.  (Individual Interview) 
Anna.  Anna shared stories about helping her peers and how that translated into 
her classroom environment, where she had students working together.  She explained in 
the interview how her teachers would come to her and say, “Hey do you mind helping 
this kid?”  She transferred that to her own teaching.  
If a kid’s really behind and there’s a kid that’s doing better, then I’ll put them 
together and they would help each other out and the kid would explain it to them.  
Sometimes they just need somebody else explaining something to them.  You 
know maybe I didn’t get through to them but somebody else can.   
Jessica.  In some ways Jessica seemed to see herself as a low-achieving student 
and she appeared to use her own struggles and learning experiences to relate to what her 
students needed.  She discussed helping an undergraduate peer and reaching out to the 
teacher.  She said,  
There was another girl in the class who wasn’t as good at it.  So we would meet 
and we would study.  And I would, it wasn’t really tutoring her, because we were 
both studying it together.  But I was helping her with the class. 
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She shared that, when she struggled in her undergraduate courses, she quickly learned to 
get help.  Her cooperating teachers wrote that, she “tutored individual students before 
school, after school, during her lunch and planning period.”  She explained, “I guess what 
I learned from my math classes is that you should go talk to your professor if you’re 
having trouble.”   
Summary.  All the participants discussed tutoring and/or experiences in the 
classroom as the ways they learned how to teach low-achieving students.  Allison and 
Anna discussed tutoring as explaining steps and methods.  Hunter shared stories of 
tutoring his high school classmates, but did not discuss tutoring after that time.  He 
explained his need for more experience in the classroom.  Jessica did not tutor her peers 
in high school.  Her view of tutoring was to communicate with the professor.  She shared 
stories of discussions rather than explaining steps.  When discussing how they learned to 
teach low-achieving students, none of the participants discussed their undergraduate 
program.   
Research Question 3:  How do the Preservice Secondary Mathematics Teachers 
Describe Their Mathematical Knowledge for Teaching?  
 In this section, findings related to the third research question are presented.  
Mathematical Knowledge for Teaching (MKT) was divided into two domains of Subject 
Matter Knowledge and Pedagogical Content Knowledge.  Subject Matter Knowledge was 
divided into three areas: (a) Common Content Knowledge (CCK) is the mathematical 
knowledge of a well-educated adult that could determine a correct solution or carry out a 
mathematical procedure,  (b) Horizon Content Knowledge (HCK) is the mathematical 
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knowledge that gives a view of how mathematics fits together across and within a 
curriculum, (c) Specialized Content Knowledge (SCK) is the mathematical knowledge 
that allows teachers to engage in particular teaching tasks, such as analyzing student’s 
solutions or choosing appropriate examples.   
 Pedagogical Content Knowledge was divided into three areas as well: (a) 
Knowledge of Content and Students (KCS) combines knowing about students with 
knowing about mathematics.  Teachers need this type of knowledge to anticipate what 
students are likely to think.  (b) Knowledge of Content and Teaching (KCT) combines 
knowing about teaching with knowing about mathematics and is important, for example, 
in designing instruction.  (c) Knowledge of Curriculum deals with knowing what 
instructional materials are available, determining effectiveness of the curriculum, and 
knowing how to use the curriculum.  See Figure 2 in Chapter 2, Hill, Ball, and Schilling’s 
(2008) proposed model of mathematical knowledge for teaching: 
Allison.  Teaching and mathematics were separate ideas for Allison; therefore, 
she lacked MKT in various ways.  Additionally, it was in the areas of Knowledge of 
Content and Teaching and Specialized Content Knowledge questions about Geometry 
that she filled in with incorrect answers in the MKT measures even though her 
concentration was in Geometry.  Failing to make connections between mathematics 
content and teaching, she only valued the courses she saw directly helping her with her 
student teaching experience, otherwise she would dismiss them.  Since she taught 
Geometry in her field experience, she discussed how learning the geometry concepts 
helped with her teaching.  While she stated in her end of the year presentation that 
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“knowing my content inside and out was really helpful . . . especially when teaching 
Geometry because I got my minor with a concentration in Geometry so that helped a lot,” 
this connection between the Geometry content courses and her student teaching 
assignment did not elevate her teaching above a procedural level.  Her lack of knowledge 
in these MKT areas may explain why she had difficulties choosing appropriate examples 
that would be challenging and/or be applied to real world concepts.   
 Allison had the perception that she was prepared enough for teaching Geometry 
because she knew the content well, which could be described as Common Content 
Knowledge and was not open to learning the knowledge in the other areas of MKT.  
While this perception worked with the honors Geometry class, the regular Geometry 
required a different kind of knowledge.  Rather than wanting mere procedures, these 
students wanted to know how it connected to real world situations and asked why daily, 
but with her lack in the area of Knowledge of Content and Teaching, she had difficulties 
designing the instruction to incorporate geometry applications.  When asked about 
connecting Geometry to real world situations and answering the students’ questions of 
why, she replied, “geometry not so much.  Yes, everyday.  And it is so hard to answer 
that.  I hate myself for saying this, but I would find myself saying because it is going to 
be on your [state test].”  She was critical of her knowledge.  She said, “And it is such an 
easy go to response but it is a terrible response and I know that but oh my gosh it is so 
hard to answer those questions.”  Anticipating students’ questions, which is knowledge in 
the area of KCS, was something Allison acknowledged she needed to work on because 
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the class she “dreaded coming” became worse behaved when their questions weren’t 
answered. 
 In her Financial course, Allison planned more extensively and differently.  To 
prepare for the financial course she learned with her students.  She found “things in there 
that I wasn’t familiar with that like I would have to teach myself before I could teach 
them.”  Any time that she discussed the financial class students or “her seniors” it was 
evident that she had all of her mathematics and teaching ideas working together.  Not 
only was she learning the mathematics along with them, but she was also motivated by 
the content of this class because she felt it had purpose in real-life.  She considered the 
students’ background and possible future when she planned.  She described projects and 
interactive lessons instead of standard tests and lecture-style teaching.  It appeared that 
her lack of teaching efficacy in implementing the financial course content drove her to 
prepare and plan more.  This more exhaustive planning helped her develop more MKT 
and connect the ideas of teaching and mathematics together.   
Hunter.  Hunter had difficulties anticipating students’ questions, which requires 
having more SCK and KCS.  He shared stories about the struggles he had on how to 
handle the “crazy questions” from his Pre-Calculus students.   
“How does this work?”  “Why does this work?”  At first, if I didn’t have an 
answer, they were mad at me.  So I would have to come into those Pre-calc 
classes, I think, a little bit more prepared than in my other classes, just because I 
knew they really wanted to learn why things worked, why that math concept 
273 
 
works, how they worked, when are we going to use them in the future.  
(Individual Interview) 
He said that, “He had a few students that would consistently drill me with questions.  
Why?  How?  When will this be used?  Why are you wasting my time?”  He went on to 
discuss how this was “extremely intimidating” for him especially when they got mad.  He 
said that he had to “completely understand the mathematics and be prepared” to be ready 
for their questions. 
 Hunter had learned mathematics as rules and procedures and he had relied on his 
teachers to motivate him to learn.  But at the same time, he wanted to teach well with 
problem solving.  He understood why the students would respond with, “Why try to 
follow these so called rules and get the right answer?”  He discussed how he changed his 
planning process.   
I thought more about what could happen.  Instead of just saying, “this is what I 
want to do in my teaching” it’s “what are they not going to understand in the 
activity that we’re doing? Where are the kids going to get off task?” And then 
plan for the next day as in “We’re going to go with this” letting students know 
where we’re going with that.  (Individual Interview) 
He shared a story about how a lesson flopped because “I had just thought, ‘Hey, we’ll 
just do this activity.  They’ll get, you know, everything’s great.’”  After he considered 
and anticipated students more in his planning, his KCS increased and he was able to 
answer those “crazy questions” and not be “intimidated.”   
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Anna.  Anna had strong KCS for teaching procedurally, which fit well with her 
fieldwork placement.  Her stories included developing her personal way of doing 
mathematics because she was bored in all of her high school mathematics classrooms.  In 
Brazil, she experienced a mathematics curriculum based on doing problems to get the 
correct answer and pass a test.  She said, “I do wish that I had gotten some of the 
techniques that they were trying you know that I don’t even know because I wasn’t 
paying attention to it.”  To compensate, she developed a personal “Anna” way of doing 
mathematics.  Anna’s way was a student way to do mathematics, which helped her 
understand and anticipate what students were likely to think. 
 It is possible, if Anna had been placed in a school requiring more problem solving 
and conceptual understanding, she would have experienced difficulties anticipating her 
students’ questions.  During high school, she found that she could explain procedures 
well.  During her undergraduate courses, she appeared to think she knew all she needed 
to know about mathematics, but wanted to learn how to be different from the boring 
teachers she “hated.”  She said, “I loved [professor name]’s class because she gave me a 
bunch of different ideas about activities to do in the classroom.” 
 The class that Anna discussed being a “waste of time” was designed to help 
students learn to teach mathematics concepts through problem solving rather than 
teaching students how to do mathematics problems procedurally.  Anna said, “It was like 
teaching math in a secondary level and I was hoping he was gonna teach us how to 
teach.”  The teaching philosophy of this course conflicted with her procedural idea of 
mathematics.  Since she neither planned nor implemented lessons beyond procedural 
275 
 
understanding, she appeared to lack KCT for designing more conceptual lessons.  Since 
her class examples were low level, she may have lacked the SCK needed to choose 
appropriate examples that were more challenging.   
Jessica.  Initially, Jessica had difficulties anticipating students’ questions.  She 
handled the difficulties by preparing for their questions.  She was afraid that her students 
would give up on her if she did not know the content well enough to answer their 
questions.  In a geometry class she discussed feeling uncomfortable in front of the class 
because she was not prepared for all of their questions.   
When I first started the geometry, um, with the geometry kids, I um, didn’t realize 
that I needed to study as much as I did because I didn’t think, I didn’t think of 
like, the questions that they were going to ask.  Um, so I wasn’t fully prepared 
and they, they, they got to me.  (Individual Interview) 
She said, “They um, the would ask me questions and I wouldn’t know the answer.”   
 When Jessica could not answer the students’ questions, it led to classroom 
management problems.  She changed seating charts and isolated students from groups 
because of their negative attitude.  She also began to plan ahead by “always thinking of 
the students.  You know putting the students first.”  She explained that, “I started 
studying a lot more, um, I tried to think of the questions that they were going to ask me, 
and it helped a lot.”  She used multiple textbooks in order to prepare for the mathematic 
content of the lesson.  The cooperating teacher wrote in her observation notes that Jessica 
“seemed to anticipate questions.”  The students responded.  She said, “They started to 
respect me a little bit more” and “they weren’t laughing at me anymore.” 
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Summary.  Four out of the six areas of MKT were integral parts of the 
participants’ stories.  While Horizon Content Knowledge (which is knowing the content 
across the curriculum) and Knowledge of Curriculum were part of their stories, they did 
not stand out.  Jessica and Hunter appeared to have more SCK in analyzing student’s 
solutions or choosing appropriate examples that were beyond procedural understanding.  
It was lack of KCS, however, that seemed to affect the participants teaching most.  While 
they lacked the vocabulary to talk about it directly, in their stories Hunter, Allison, and 
Jessica returned to this as what they wished they had learned in the program.  When the 
participants were not ready or did not anticipate the students questions, it led to 
classroom management issues, for example, students laughing at Jessica, students being 
mean to Hunter, or a whole class of students that Allison dreaded coming.  Jessica said it 
well when discussing her cooperating teacher, with amazement in her voice, “She knows 
how to answer them, she knows how to teach them without you know maybe having as 
many questions.”   
Research Question 4:  How do the Preservice Secondary Mathematics Teachers 
Discuss Their Caring Relationships With Low-Achieving Students?  
 This section presents the findings related to each participant's view of his or her 
caring relationships with low-achieving students.  Noddings (2002) described caring as 
an interaction in which both the teacher and student participate.  Additionally, Noddings 
(2001) pointed out that a major impediment to caring in teaching is the confusion of 
caring with a nice attitude that ignores poor behavior and low achievement to make the 
student feel good.  She wrote,  “It is clear that caring implies a continuous drive for 
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competence” (p. 101).  A caring relationship forms between the carer and the cared-for 
when the cared-for receives the caring and shows that it has been received, which means 
there must be evidence that the student receives and reacts to the teacher’s care.   
 The reaction or evidence of a caring relationship for this study was analyzed using 
the ideas of developing a Mathematical Caring Relation (MCR; Hackenberg, 2010).  
According to Hackenberg (2010), both the carer and the cared-for have important 
perspectives in the relationship.   
From a teacher’s perspective, establishing MCRs involves holding the work of 
orchestrating mathematical learning for students together with an orientation to 
monitor and respond to energetic fluctuations that may accompany student– 
teacher interactions.  From a student’s perspective, participating in an MCR 
involves some openness to the teacher’s interventions in the student’s 
mathematical activity and some willingness to pursue questions of interest.  (p. 
238) 
 Caring was part of all the participants’ stories.  At the beginning of the semester, 
each participant took a Caring Ability Inventory survey (Appendix D), which included 
three elements of caring (knowing, courage, and patience).  The results were used to 
develop unique questions during the individual interview.  An example of a Knowing 
statement is “I usually say what I mean to others.”  An example of a Patience statement is 
“I believe it is important to accept and respect the attitudes and feelings of others.”  An 
example of a Courage statement is “I have seen enough in this world for what I need to 
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know.”  The results of the Caring Inventory survey are presented in Table 10.  The 
participants’ overall caring ability inventory scores ranged from 60% to 91%.   
 
Table 10 
Participants’ Caring Ability Inventory Summary 
 
 
Caring Ability 
Inventory Subscales 
 
 
Allison 
 
 
Hunter 
 
 
Anna 
 
 
Jessica 
 
 
Knowing 
 
49% 
 
67% 
 
90% 
 
95% 
 
Courage 73% 69% 65% 91% 
 
Patience 56% 77% 90% 85% 
 
Overall Score 60% 70% 84% 91% 
 
 
Allison.  When Allison discussed relationships, she discussed how the “lower end 
and the higher end both connected very, very well with” her.  When she said this, she was 
talking about the College Prep Geometry class, the higher end, and the Inclusion 
Geometry, the lower end.  She connected with an Inclusion Geometry student who acted 
out by having a “constant witty banter back and forth all day every day.”  But still, she 
explained that she was surprised and “never expected him to do well on tests and then he 
would.”  In her favorite class, the College Prep class, which she had worked with the 
prior semester, she explained that she developed “greater bonds.”  She shared that, “I was 
with them so long or they also my smallest class and they were my most mature class” 
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and “they were least misbehaved.”  The student who she visited at her work and tutored 
outside of class came from this class. 
It may have been a rough start, but the relationship between Allison and this 
“problem child” ended very positively for both of them.  She told how, at the end of the 
placement, the student “was begging me not to leave.”  This change happened when she 
began working with the student one on one and during tutoring the student apologized for 
“losing her cool in class.”  This apology allowed Allison to explain her own feelings and 
told the student she did not hold things personally against her.  She said that “a wave of 
relief washed over” the student.  The student went on to defend Allison before the whole 
class when she was having a bad day.   
This student’s support changed Allison’s mind as well.  “After that I changed my 
tactics with her a little bit and started just like accepting certain personality traits of hers 
that I knew weren’t going to change no matter how much I tried.”  She said that the 
student  
pointed out one day she was like um she was like ya know . . . she stopped me in 
the middle of my lesson and said you don’t get mad at me when I complain or like 
take it personally or get offended or anything. 
This was a caring relationship, because the student acknowledged that Allison cared and 
reacted by behaving in the class, which in turn may have helped the student’s 
achievement.   
 Allison did not discuss any individual student in the Regular Geometry class that 
she “dreaded coming in.”  It appeared that whole class expectations also affected her 
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ability to develop caring relationships with this class.  With the combination between low 
expectations and efficacy, the atmosphere of this class was not conducive to the student 
or teacher opening up to a more meaningful relationship.  She appeared to lose patience 
with the Regular Geometry class’s lack of motivation.   
Hunter.  Hunter shared stories of caring that were about him teaching well and 
the evidence that he developed MCRs could be that the students engaged in problem 
solving.  While he certainly could have positively impacted his students through his 
actions, it appears the relationships might not have developed into more than discussions 
in class.  It appeared that Hunter was open to talking with the students about events 
outside of class, but may not have gone the extra step for students to recognize that he 
cared about them individually.  While he may have never had an opportunity to go the 
extra step or as he said, “just never thought about it.”  The relationships were more about 
classroom interaction.  He appeared to initiate MCRs with problem solving and class 
discussions, but did not discuss any individual student relationships.   
Anna.  Anna’s teaching philosophy statement demonstrated her perception of 
herself as a caring teacher.  She wrote, “I have made the pledge to myself my family and 
my future students to constantly recommit myself to a caring, motivated and joyful 
approach to the classroom.”  One way she lived up to this pledge was with the student she 
discussed as “just a kid, after she sat on the floor with this student she discussed how he 
started to change his disposition.  She continued to discuss how he became involved and 
began to engage.   
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And you know what, it seems like it’s not true but he started asking questions, he 
started copying his notes.  You know I’m not saying that he did, like he attempted 
to do his homework.  Before he wouldn’t even give me anything at all you know.  
But he attempted to do his homework.  He started raising his hand asking 
questions during class.  (Individual Interview) 
She appeared to feel the pain of this disheartened student.  Wanting to do something other 
than merely labeling him as a worthless, she built a caring relationship.  She explained 
that, “he knew that he had somebody in the school that cared about him.  So I think I 
made a little difference.  Which was pretty cool you know? At least I reached one student 
that was completely lost.”   
 Anna wanted to be a caring teacher so much that, to a certain extent, she may 
have helped too much.  Her stories of care were about making students happy and less 
confused, which could be described as crossing the distinction Noddings discussed 
between caring and a nice attitude that ignores poor behavior and low achievement to 
make the student feel good.  Anna never ignored low achievement, but she focused on 
breaking down steps and explaining procedures rather than challenging the students to 
struggle through.  When Anna did not challenge her students with cognitively demanding 
problems, she did not establish MCRs that allowed the students to reach higher levels of 
competence in mathematics.   
Jessica.  Jessica frequently discussed the Financial Decision Making class, a class 
mostly for low-achieving students that she had started working with the previous 
semester.  She built strong bonds with the class because she had taught a two-week unit 
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to them the previous semester.  She said, “I felt like they were my babies.  They loved me 
and I loved them.”  She described how she worked with the Financial Decision Making 
class by saying, “I was running in that class.  I was running student to student.”  Her 
university professor wrote, “I am so impressed with her sense of caring to students who 
need help the most.”  One student in the class challenged her and helped her improve her 
teaching strategies. 
 The story of the student who had lost his father is an example of Jessica’s ability 
to develop MCR’s.  Jessica described her first experiences with a student who was 
struggling and explained that she “gave up” too early.  During a teacher-parent 
conference, however, Jessica learned more about the student as an individual and she 
discussed this as a turning point for their relationship.  He went from sleeping in class to 
being engaged.  After Jessica began coaching rather than helping, he started to develop an 
intrinsic motivation to learn.  She said to him, “Like you’ve gotta do this on your own, 
you’ve got to try it.”  With pride in her voice, Jessica said, “And then um test came 
around and he ended up getting an A, I think, on the next test.” 
 Jessica appeared to create a classroom atmosphere that allowed MRCs to develop 
between student and student.  She wanted all of her students to be allies on the same 
team.  She said, “I like that concept of team.  I like you know, I guess I did.  I had some 
of ’em on my team and some of ’em were not.”  She said, “Instead of me being the main 
center focus the whole lecture, I did do a lot of group work.”  Her university supervisor 
wrote that her lesson plans  
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Became more than just instructional.  Even the hardest students to reach were 
engaged in the lessons that I observed.  The students even learned how to work 
together as a group, which proved to be a problem at first but through productive 
struggle [Jessica] and her cooperating teacher appears to have succeeded. 
Summary.  All of the participants cared about their students.  Each participant 
had a unique idea of developing caring relationships and/or Mathematical Caring 
Relations with respect to subjective vitality.  Allison developed individual caring 
relationships that allowed a few of her students to be positively affected.  However, her 
procedural teaching and low expectations did not lead to developing MCRs.  Hunter 
focused on developing activities that motivated his student to engage in the mathematics.  
Anna’s idea of care was based on helping rather than challenging with support.  She 
wanted students to understand without having to struggle, which diminished the goal of 
making students competent in mathematics.  Jessica created a classroom atmosphere that 
allowed MRCs to develop between student and teacher and additionally between student 
and student.  Jessica planned for and supported productive struggle in her classroom that 
required student perseverance, intrinsic motivation, and teamwork. 
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CHAPTER V 
DISCUSSION, IMPLICATIONS, RECOMMENDATIONS, AND 
REFLECTIONS 
Discussion 
 This is a study of how four preservice secondary mathematics teachers’ 
experiences in learning how to teach shaped their development as teachers of low-
achieving students.  Specifically, this narrative inquiry focused on their expectations, 
efficacy, mathematical myths beliefs, mathematical knowledge for teaching (MKT), and 
ability to having a caring relationship with their students.  The study expands and 
challenges some of the literature that often isolates or underplays the dynamic facets of 
becoming an effective teacher.  These developments have frequently been investigated 
in isolation, with other studies considering different combinations.  The findings 
support Cooney et al.’s (1998) findings that teachers’ beliefs are systems of beliefs, not 
singular claims.  The narratives analyzed in this study suggest that it is appropriate to 
consider all of the components. 
 The review of literature was structured with the view that the teacher is the most 
influential factor in improving mathematics instruction.  The literature review 
developed a framework to study preservice teachers’ lived experience grounded in a 
constructivist narrative approach.  The theoretical framework (Figure 1, Chapter 1) for 
this study was a mixture of many aspects that have been found to be important for 
improving mathematical instruction.  In particular, the study drew from research which 
spans several interrelated areas of mathematics education: (a) preservice teachers’ 
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beliefs about mathematics, learning, and teaching (Beswick, 2007; Cooney et al., 1998; 
Kagan, 1992; McDaniel, 1991; Pajares, 1992; Shilling-Traina & Stylianides, 2013; 
Weinstein, 1990); (b) teachers’ expectations (Babad et al., 1982; Good & Brophy, 1984; 
Rubie-Davies, 2010); (c) teachers’ sense of efficacy (Ashton, 1984; Bandura, 1997; 
Eren, 2009; Henson, 2001; Pajares, 1996; Rethlefsen & Park, 2011; Tschannen-Moran 
& Woolfolk Hoy, 2001; Tschannen-Moran et al., 1998);  (d) a set of mathematical 
myths related to counter-productive mathematical learning (Barlow & Reddish, 2006; 
Boaler, 2013; Frank, 1990; Kimball & Smith, 2013); (e) theoretical and practical 
progress in determining the specific mathematical knowledge for teaching (MKT; Ball 
et al., 2008; Hill & Ball, 2004; Hill, Ball, & Schilling, 2008, Ma, 1999); and (f) 
evidence that a caring relationship with students has significant effects on student 
learning (Ball & Bass, 2000; Noddings, 2001).   
 The theoretical framework proved to be useful by defining the study and 
supporting the collection of data, the analysis, and the reporting of the findings.  This 
study looked at experiences and perceptions of four preservice secondary teachers as 
they engaged in their student teaching seminar course and student teaching field 
experience.  The study supports the literature suggesting that the components of the 
theoretical framework are important and extends the ideas regarding their interrelation.  
These four preservice teachers struggle to become teachers amid a dynamic interplay of 
the different components.  However the theoretical framework, as discussed in Chapter 
1, only incompletely represents the findings of the study because of the static and     
two-dimensional aspects of the model on paper.  As I have shown, it is amid a dynamic 
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interplay of the different components that these four preservice teachers struggle to 
become teachers.  The next sections highlight the findings: (a) the participants’ sources 
of belief development, (b) knowing KCS may help, and (c) what does it mean to care.  
Whereas I have organized these findings in sections, the reader should consider how the 
findings are interrelated.  This chapter may be slightly different than a typical summary 
of findings and offering of solutions.  I am presenting the findings with no guarantee of 
a conventional response from the readers.  A plethora of diverse questions should be 
raised and, hopefully, many conversations will be initiated.   
Two Sources of Belief Development   
 While it is important to determine whether beliefs can be changed or if they are 
more significant than knowledge, determining how beliefs are developed is essential 
(Kagan, 1992; Leatham, 2007).  Central to this study were the preservice teachers’ 
beliefs about teaching low-achieving students.  In this section, I highlight two dominant 
sources of the participants’ belief development that are both based in practice and 
which, in turn, shaped their development into teachers of low-achieving students:  high 
school experiences and helping others.  The section also includes a depiction of how, 
during their field experiences, the participants acted on these beliefs in positive and 
negative ways.   
 High school experiences emerged time and again in the stories of all of the 
participants.  While they told about both positive and negative experiences, all of the 
participants developed beliefs from their experiences as students.  This strengthens 
Nespor’s (1987) findings that teachers will resort to their own beliefs, especially when 
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the situation differs from the theoretic knowledge gained in education courses.  As 
Lortie (1975) explained, teachers spend thousands of hours in the classroom prior to 
their teaching education courses.  These hours, which he termed as an “apprenticeship 
of observation,” far outweigh their field experiences.  Additionally, Kagan (1992) 
stated, “teachers teach the way they were taught.”   
 From the findings of this study, there appears to be more to both of these 
statements.  During their high school experiences, the participants in this study 
developed an opinion of how they wanted to be taught.  Their stories involved both 
favorite and disrespected teachers and when they reflected about their high school 
experiences, they wanted to reenact the parts they valued and overhaul the parts they 
perceived as horrible.  They were driven to teach they way they wanted to be taught.  
These findings support Gudmundsdottir (1996), who found that teachers think most 
strongly about their favorite and least favorite teachers.   
The participants’ reflections about their previous teachers focused on how those 
teachers made them feel as students.  They were not merely observing and reflecting on 
the teaching.  They were going back to concrete representations, the likes and dislikes 
they experienced as students.  They appeared to be planning for students who had the 
same needs they did.  Allison loved most of her high school teachers saying she had 
“really good math teachers” and tried to mirror their actions.  This possibly led to the 
cognitive conflict she faced when the Regular Geometry students did not share her work 
ethic.  Hunter said, “I wasn’t that self motivated.”  Since he did not have an intrinsic 
motivation for doing well and needed his teacher to push him to achieve more, he strove 
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to “make it interesting.”  Anna stated that she hated “all” her mathematics teachers 
because they were boring.  This motivated her to incorporate fun activities to keep 
students engaged.  Jessica was challenged, struggled, and worked hard to achieve 
success in her academic tracked classes.  She was intrinsically motivated by a challenge 
and understood how it felt to struggle; in turn, she incorporated productive struggle and 
problem solving in her teaching.   
 Experiences helping their classmates and/or tutoring also affected the 
development of their beliefs.  Allison, Hunter, and Anna were all asked by their high 
school teachers to help their peers.  This source reinforces the idea that instead of being 
just an apprenticeship of observation, their high school and undergraduate classes gave 
them more of an apprenticeship of experience.  When the participants were helping their 
peers, they developed beliefs about how to help others.  Besides Allison’s teacher 
recruiting her to help the struggling students, she also tutored during her undergraduate 
career, which she said was “one factor that contributed to my ability to teach low-
achieving mathematics students.”  She said that this was when she “had to first start 
practicing breaking down concepts . . . getting people to understand things that they just 
COULD NOT understand.”  Helping others was a major theme for Hunter.  He shared 
experiences helping his peers, working at a special needs facility, and challenging 
himself and others to help IEP students “get the chance.”  Hunter so identified his job 
with helping the students that he tried to take on all the responsibility for his students’ 
achievement.  Anna also discussed helping her peers in high school and said, “so my 
teacher didn’t get through to you but I did so that was really awesome.”  As a teacher, 
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she developed lesson plans that incorporated group work, with students helping 
students.  She said, “maybe I didn’t get through to them but somebody else can.”   
 Unfortunately, not only positive beliefs were developed.  With the exception of 
Jessica, the participants had a deficit model perspective of low-achieving students and 
wanted to fix them.  The participants were singled out in high school as understanding 
more than peers who needed help.  They were the tutors that helped those who didn’t 
get it.  It appeared that they developed an idea that the students who struggled weren’t 
like them and then treated them like “the other.”  They tried fixes that incorporated 
some type of extrinsic factor.  Allison tried to fix by using guided notes, showing 
procedural steps and asking low level questions she knew they could answer.  With the 
low-achieving students, Hunter incorporated fun, so they wouldn’t be bored, rather than 
the applications that he incorporated into the Precalculus class.  Anna incorporated both 
fun and detailed explanation.   
 Two factors that possibly reinforced the preservice teachers’ negative beliefs 
were tracking and low whole class expectations.  Allison, Hunter, and Anna may have 
thought that they needed to fix students who, from their perceptions, were broken in 
various ways.  In their field experience placements, the low-achieving students were 
tracked in less challenging classes.  As I have shown, whole class expectations were 
negatively affecting Allison and Hunter’s experiences with low-achieving students.  
During the first week of Allison’s student teaching, her cooperating teacher discussed 
the Regular Geometry students as “students who did not work hard enough,” and she 
shared stories about this class as the class she “dreaded.”  Brophy (1983) found 
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teachers’ expectations for an entire class have more of an affect than their expectations 
of individuals, which is supported by Allison’s whole class expectations having 
negative outcomes.  She said, “The whole class was a constant ball of aggravation.”  
Hunter planned more fun for the low tracked classes rather than having them problem 
solve.  Anna appeared to try to fix everyone.  Because of her background, she did not 
understand the value in tracking so she treated all the classes the same; her expectations 
were therefore based on the students’ actions. 
 Jessica was the only participant who took only advanced mathematics classes in 
high school where she was not the “top dog,” as she put it.  Instead, she saw herself as 
an average student who had to struggle to succeed.  Her high school teachers didn’t ask 
her to help her peers.  Jessica did share a story about helping an undergraduate friend in 
a mathematics course, but was careful to say, “It wasn’t really tutoring her because we 
both were studying it together.  But I was helping her.”  Since she struggled before she 
was successful, Jessica challenged and coached her students through productive 
struggle, including her low-achieving students.  Rather than seeing low achievers as 
someone other, who needed to be fixed, she viewed them as students who needed to 
struggle to succeed.  So, while Jessica and Anna both based their actions on individual 
student expectations, from Jessica’s shared stories, she was still making problem 
solving a focus with the lower tracked class. 
Knowing KCS May Help 
 The beliefs that these teachers brought to the classroom and to their learning 
experiences influenced their development as teachers.  Once in the classroom, however, 
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their beliefs were changing, with changes in their efficacy being the most dynamic.  The 
prominent agent for this change was a cognitive dissonance that occurred when what 
they were doing was not working.  The participants’ efficacy changed when they were 
not familiar with the content and classroom management problems occurred, leading to 
the disequilibrium needed to cause change in a belief. 
 Deficiency in their Knowledge of Content and Students (KCS) caused all of the 
participants except Anna to have ups and downs in their teacher efficacy.  All of the 
participants except for Jessica initially held that they knew enough about mathematics 
to teach well, other than possibly needing a refresher course with high school content.  
“Over prepared for math” was a shared statement.  Allison said, “Knowing my content 
inside and out was really helpful.”  Additionally, in light of their successes helping their 
peers and tutoring, they also held that they knew how to teach.   
 Allison and Hunter, however, quickly realized that they were not fully prepared 
with all they needed to know.  When they started, they both believed in their ability to 
plan, organize, and carry out activities in a mathematics classroom.  Then they 
experienced classroom management issues because they did not know how to answer 
their students’ questions and their efficacy decreased.  This is represented in Hunter’s 
stories of “crazy” questions and students getting mean and Allison’s frustration with not 
knowing how Geometry applies to the real world.   
 Nothing seemed to get in Anna’s way; therefore she did not appear to 
experience any cognitive conflicts during student teaching.  Her teaching style matched 
her placement in the field; therefore, she did not see any need to change her beliefs to 
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consider a problem solving focus.  If Anna had been placed in a school requiring more 
problem solving and conceptual understanding, her teaching efficacy may have also 
fluctuated.  Since she didn’t need to either plan or implement lessons that moved 
beyond procedures, she became more confident from her experiences.   
 Jessica also experienced difficulties anticipating and answering her students’ 
questions, which led to students laughing at her and making her feel uncomfortable in 
front of the class.  She said, “I hated that I didn’t know the answer to their questions.”  
Jessica did not express confidence and/or high teaching efficacy like the other 
participants, but when she began working on ways to make her students “not laugh at 
me,” her confidence grew.   
 In some ways, the participants may have been correct.  They were overly 
prepared with Common Content Knowledge and believed they were ready to teach, but 
the knowledge they were missing was the Knowledge of Content and Students.  They 
needed to know how the students were going to engage in and ask questions about the 
mathematics.   
 Hunter, Jessica, and Allison reacted to the cognitive dissonance that came from 
feeling unprepared for student questions in different ways, but each of them planned 
more extensively and kept the students in mind.  Hunter said that he had to “completely 
understand the mathematics” to answer their questions; therefore, he “thought more 
about what could happen.”  Jessica shared that she planned for the students’ questions 
and the students “started to respect” her.  She said, “I thought of those boys when I 
planned.” 
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 Allison’s response to low efficacy depended on the class.  In the Financial 
course her low mathematics efficacy caused her to be “terrified” and she planned 
differently than in the Geometry courses, where she started with teaching efficacy and 
mathematics efficacy that were both strong.  Her initial high efficacy in Geometry, 
along with low expectations for the students in the Regular Geometry class that she 
dreaded, may have meant that, when problems did occur, she placed the responsibility 
on the students instead of herself.  She did not change her tactics in this classroom and 
the problems persisted.  For the Financial course, however, she was teaching herself the 
concepts at the same time she was planning to teach at the same time.  She gained in 
KCS because she was closer to the students level with this content.   
 One of the methods courses for their program was based on making problem 
solving a focus in teaching.  From the perceptions of Anna and Allison, this course 
seemed “a total waste of time.”  The professor may have been trying to create cognitive 
dissonance so his students would possibly change their mathematical beliefs from a 
Platonist view to a more Problem Solving view (Ernest, 1988).  Even though Allison 
and Anna said they saw the course as a waste, problem solving became a focus for three 
out of the four participants.  Hunter immediately had a cognitive conflict during this 
course.  He said, “It really hit me hard.”  His prior belief was that mathematics was all 
about rules and procedures and getting answers.  After this course, he saw problem 
solving as the fix to boring mathematics and therefore a means for motivating students.  
Jessica never discussed this course, but her actions in the classroom and her stories 
matched the philosophy of the course.  Even though Allison fought the cognitive 
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dissonance of the course, she applied the ideas when she was “terrified” with the 
financial class.  Perhaps she needed two cognitive conflicts before changing her beliefs.   
What Does it Mean to Care?   
 Each of the participants told stories that included a unique concept of caring.  
Three out of the four participants, however, shared stories of caring for students that 
were missing components of being full mathematical caring relations (MCR).  The 
participants tried to teach the way they wanted to be taught; they also cared for their 
students the way they had wanted to be cared for as a student.  Considering Noddings’ 
(2001) view that the student must show evidence that they received the care and acted 
upon it, looking for this evidence is essential.  The evidence was different for each 
participant.  The student who Allison tutored outside of class and visited at her work 
responded to Allison’s efforts.  The student was behaving better in class and possibly 
learned more mathematics than if the caring relationship had not developed.  Hunter 
tried to develop caring relationships by being open to conversations about non-
mathematics topics.  The evidence was hard to find in his story, perhaps because he 
didn’t discuss individual students as much as the other participants.  However, evidence 
that he developed a caring relationship comes from how the students engaged in his 
problem solving activities.  Anna cared by going to the student.  She sat on the floor, 
shared popcorn, and participated in their extracurricular events.  The atmosphere of her 
class gave further evidence that she cared.  Even though the cognitive demand of the 
class was low, the students were engaged and energetically participating with her and 
their peers.  The evidence from Jessica’s class was that the students strove to meet her 
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high expectations by engaging in the problem solving that she posed and also by 
achieving higher assessment grades.  She also discussed the relationship she formed with 
a boy whose father had died.  The evidence here is that he went from non-participation in 
class to taking a test and getting an A.  The finding is that caring relationships are 
diverse, evolving, and difficult to investigate.  Additionally, viewing a student or group 
of students as the other seems to preclude the formation of caring relationships.  We see 
this not only with the relationships between the participants and their students, but also 
with their stories about teachers at their schools:  Hunter talked about how teachers treat 
IEP students; Anna talked about the teachers dismissing the student she saw as “just a 
kid;” Allison said that the other teachers should just “given in a little bit” to her 
“problem child,” the one she visited at the restaurant. 
Implications  
 The task of teacher education is to develop competent and confident teachers.  
The findings from this study imply that there are no simple quick fixes for developing 
effective teachers of low-achieving students.  Each component of the theoretical 
framework is dynamic and the different components are interrelated, making research 
on teacher beliefs, MKT, and caring ability at one time quite complicated.  This does 
not mean, however, that the components should not be investigated together.   
 In fact, this study suggests that the investigation of teacher beliefs, MKT and 
caring abilities could make several contributions to mathematics education research.  
From the narratives, four important ideas about the dynamic components emerged.  
First, the influences of prior classroom experiences could possibly overpower the 
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teacher learning theory.  When the influence of the two sources of belief development 
(high school experiences and helping others) are ignored, the undergraduate 
mathematics and mathematics education courses may be seen by preservice teachers as 
“a waste of time,” leaving their content knowledge and their pedagogical knowledge 
disconnected.  This, in turn, can lead to the preservice teachers feeling “intimidated” 
and/or “terrified.”  It appears preservice teachers could benefit from experiencing 
cognitive conflicts that are created prior to student teaching.  This could encourage them 
to acknowledge, reflect, and learn the importance of MKT, which may help them 
connect content and pedagogical knowledge.   
 Another implication is that problem solving based teaching could be impeded 
when the preservice teachers have a deficit model approach and believe that they should 
fix low-achieving students.  The extrinsic fixes used by these participants were 
incorporating fun, explaining procedural concepts in detail, and controlling student 
learning and behavior with guided notes.  Developing classrooms that focus on problem 
solving requires students to struggle, fail, and learn from their experiences by learning 
how to think and solve problems rather than having fun, following procedures and 
filling in the blanks on the guided notes page.  As Schoenfeld (1987) wrote, “students 
learned to solve problems by solving lots of problems”  (p. 287).  In some ways, the 
low-achieving students were being othered by the preservice teachers as a group for 
whom mathematical ability was beyond their reach.  When preservice teachers think of 
the low-achieving student as out of the norm and unable to understand, they may not 
make problem solving the focus of their classrooms.  When a teacher does make 
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problem solving a focus, it allows an entry point for a diverse ability group of students, 
while when problem solving is not included, the low-achieving student can be denied an 
opportunity of attaining high-level mathematics.  Noddings (2005) wrote “many student 
will fail in schools because they are forced to do work they hate and are deprived of 
work they might love” (p. 335).  
 Thirdly, efficacy appeared to be a dynamic belief that invoked change and/or 
caused a cognitive conflict when lowered.  In some ways, however, the efficacy that 
should be considered is what I would call, MKT efficacy.  They were confident about 
their mathematical preparation for teaching, but when they had to answer students’ 
questions, they realized there was more to teaching mathematics.  There are ways to 
measure mathematics teaching efficacy (Enochs et al., 2000) and teacher efficacy 
(Bandura, 1997).  This study indicates a need to develop a measure that more 
appropriately aligns with MKT, specifically geared towards being able to answer 
students’ questions because the participants’ lack of KCS appeared to be the most 
influential factor that lowered their teaching efficacy.  A new measure could include 
questions that asked teachers about their beliefs in his/her ability to anticipate student 
questions and make connections between the students and the content. 
 Fourth, while caring relationships are diverse, evolving, and difficult to 
investigate, they seemed important to these preservice teachers’ development and 
appear to influence their teaching efficacy.  When the participants reflected on the 
teachers they remembered most fondly, a recurring theme was the caring relationship 
that was formed.  The positive evidence that the preservice teachers’ students gave to 
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receiving the care and completing the caring relationship indicates the component is 
significant, makes a difference and should not be ignored.  The evidence of a caring 
relationship in this study was of behaving in class, doing homework, and/or engaging in 
problem solving.  Observing when the cared-for student gives back to the carer with 
some type of evidence could give insights into the elusiveness of caring.   
Recommendations 
 The fundamental idea of these recommendations is driven by the low-achieving 
students’ issues of equity and framed in an effort to improve how mathematics 
education programs produce more effective teachers in quantity and quality.  Based on 
this study, I make recommendations for researchers, mathematics professors, 
mathematics educators, and program developers for the purpose of improving 
preservice teachers’ learning and in turn their future students. 
 First, preservice teachers should be given the opportunity to tell, reflect, discuss, 
and understand their stories early on, from their enrollment and throughout the entire 
education program.  The findings suggest that preservice teachers should be encouraged 
to wonder, to doubt, to consider what might be, to reflect, and to be adaptive.  The 
preservice teachers could investigate their own stories not only as future teachers but 
also as past students.  By considering their “apprenticeship of observation” as 
containing more experiences than just observations, the preservice teachers may 
consider the affective part of being a student, which in turn may help them acknowledge 
that they are teaching in the way they wanted to be taught.  This acknowledgment may 
help preservice teachers realize that their students are not the other, but are also not 
299 
 
identical to them, leading them to being more open.  We need to help them unpack and 
understand their experiences.  The preservice teachers’ philosophy is based too often on 
a dichotomy where they see either good or bad, making it difficult for them to see the 
complexities of teaching and learning mathematics.  The stories that they tell should be 
used to develop a more dynamic curriculum in each undergraduate course, which 
includes mathematics content courses and education courses.  The mathematics 
educators may have their own struggles with KCS, but one where the content is how to 
teach mathematics and the students are the preservice teachers they are working with.  
They can strengthen this KCS by reading their preservice teachers’ stories.  In terms of 
research, narrative inquiry provides a judicious way of thinking differently and more 
holistically about the researcher and other practices, which supports Atkinson’s (2004) 
argument that the use of reflective discourses to evaluate teaching is important. 
 Secondly, preservice teachers appeared to develop beliefs through practical 
experiences.  It is essential that we provide them with the opportunity to work with low 
achievers while they are still in teacher preparation programs and can be guided toward 
potential effective strategies.  Tutoring mathematics early on in their program may 
strengthen their KCS, but, as the participants’ stories suggest, simply working with low 
achievers may not be sufficient.  Tutoring experiences that have the preservice teacher 
develop a plan that includes students’ anticipated difficulties and different methods that 
they feel will decrease the tutee’s misconceptions may help develop skills for answering 
“crazy” questions and strengthen their KCS.  Teachers need to be aware that feeling low 
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efficacy or lack of control may lead them to avoid challenging their students.  They 
need to be encouraged to use these feelings to improve. 
 Thirdly, teachers should reflect on the areas where they feel most and least 
competent.  Increasing the preservice teachers’ KCS appears to be a way to increase 
efficacy and also help avoid classroom management issues.  The participants in this 
study discussed wanting to know how to answer questions so their students did not get 
mean or laugh at them.  Stein, Engle, Smith, and Hughes (2008) presented a 
pedagogical model that specifies five key practices (anticipating, monitoring, selecting, 
sequencing, and making connections between student responses) that may help 
preservice teachers develop KCS.  Models such as Stein’s (2008) could be taught to 
help the preservice teachers to advance their teaching practice.  As the preservice 
teachers examine, incorporate, and understand using the kinds of practices Stein et al. 
suggested, the teachers are investigating their own identity and beliefs about their 
teaching.  
 Additionally, the course that challenged the participants’ view of mathematics 
with problem solving caused conflicts.  These cognitive conflicts appear to have a 
positive influence in moving them beyond merely teaching procedures.  These findings 
support past research.  Movshovitz-Hadar and Hadass (1990) found that a model of 
dealing with paradoxes in a historical venue helped preservice teachers reflect and 
learn.  The researchers used cognitive conflicts to motivate the pre-service teachers 
towards higher-level thinking in the hopes of their learning novel ideas.  Their students 
showed curiosity, inner drive, and frustration, which led them to gain the satisfaction 
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and the self-confidence to proceed.  One of the participants was quoted saying, “You 
think you understand something, and it turns out to be wrong.  It is kind of a shock . . . 
it’s fun . . . , no . . . , it’s . . . mindstretching” (Movshovitz-Hadar & Hadass, 1990, p. 
276).  Shilling-Traina and Stylianides (2013) also found when they incorporated a 
cognitive conflict in a course that aimed to promote problem solving, the preservice 
teachers’ beliefs changed. 
 The fourth recommendation is that there is a need for further development in the 
area of caring with respect to mathematics education.  MCR (Hackenberg, 2010) 
research is a great start.  MCRs give insight into the evidence of a student’s contribution 
to the caring relationship.  When investigating the elusive construct of caring, the 
inquiries must go into depth and avoid making quick evaluations.  Some preservice 
teachers may initially have appeared to care, but with Noddings well articulated concept 
of caring, they may not fully care even when they may think they do.  Considering the 
contribution that the cared-for student gives to complete a caring relationship may be 
the place to start an investigation.  Determining the magnitude of possibilities of 
evidence of care that the students contribute to the relationship would help researchers 
and teachers acknowledge the initial stages of a caring relationship.   
Epilogue 
 Narrative inquiry requires that the researcher develop a relationship that allows 
him or her to become fully involved.  When I walked into the seminar course with 30 
students, I was unsure I could get to know any of the students.  How could I build a 
relationship in such a busy room?  I thought about how Clandinin and Connelly (2000) 
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discussed the dramatic aspect of negotiations at the beginning and end of the research.  
The chaos, however, actually helped with forming relationships.  The professor of the 
course could not discuss ideas with each student in the room every class meeting, so the 
students began coming to me to ask questions and share their experiences.   
 There were students in the course that I became quite close to, but who did not 
have time to participate in the study.  There was a student who was having trouble 
taking the content exam to become certified, seemed stressed most of the days of the 
course, and talked to me any time I was free.  There was a student who was coaching a 
varsity team who came to talk about my coaching experiences because I had been a 
varsity volleyball coach.  There were the guys at the back table who discussed food a lot 
and needed to be kept on track most of the time.  I became one of the gang, someone 
they looked to, whether for guidance or merely to share ideas.   
 After making observations and collecting data, I found that analyzing their 
stories and experiences was overwhelming.  Allison’s stories were the first I analyzed 
and I had to step back a few times because it was difficult to be solely a researcher.  My 
experiences supervising student teachers were making me evaluate rather than listen, 
investigate, and understand the participants as people and not as if they were my 
students.  This was a difficult negotiation I made with myself.   
 I got through this difficulty by reading my field notes and listening to their 
interviews.  Once Allison, Hunter, Anna, and Jessica agreed to participate in the study, I 
began taking field notes about their experiences.  When I was in class with the 
participants, I felt like one of them as they shared funny stories and we laughed 
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together, but I was also a researcher who took notes and considered how their stories 
were unfolding and a mathematics educator who they asked for advice on improving 
their teaching.  The interviews were essential to this study.  The written assignments 
and the presentations were telling and informative, but they were the preservice 
teachers’ professional face.  These were assignments that they developed with their 
professor in mind.  When it came to the field notes and interview, however, they were 
comfortable with me and knew I was not evaluating them, so they shared and allowed 
me to be part of their stories.  I felt the narrative inquiry provided insight into thinking 
differently and more holistically about others’ practices and my own. 
 In the reader-response phase, when it was time to send a rough draft of their 
stories to each of them, I was so nervous about how they would respond.  Allison, 
Hunter, and Jessica responded so quickly and with such appreciation, agreement, and 
reflection.  Allison wrote, “Hey Marcella!  Wow!  This was really interesting!  It’s 
bizarre reading someone else’s raw interpretations of me and my behaviors and 
experiences!”  She also wrote, “I’m glad to have been able to be a part of this.”  Hunter 
wrote, “I really enjoyed reading that,” and, “Thank you for sending me this to read.”  
Jessica wrote, “Thank you for putting so much time and effort into making this story so 
perfect!” and “It was fun reading about myself through someone else’s perspective.”   
 These participants also wrote about their agreement with the stories and how 
they made them reflect.  Allison wrote, “I actually cringed as I read some of this 
realizing and remembering how I handled some things.”  And, “This gave me a lot to 
reflect on.”  I could almost hear Hunter sigh in relief.  He wrote,  
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It actually opened my eyes a lot on why I had so many struggles.  I’ve always 
had ideas why but to see them laid out in front of me was pretty interesting.  I 
can see some reasons why I got so frustrated.  
Jessica wrote, “The story is amazing.  I didn’t think for a minute that you weren’t 
talking about me.  After reading it, I realized more things about myself than I even 
knew.”  In the email she sent after reading her story, she followed her real name in the 
salutation with “aka Jessica.”  This seemed to show how she deeply accepted the way I 
told her story.   
 Not all of the participants responded so quickly with so much appreciation.  This 
part of the analysis had me confused at first.  After sending Anna her story, I lost 
contact with her.  She had been the most active participant until that point.  I worried 
that I was completely off track with her story and had upset her.  This was in some ways 
the case, but not due to how I wrote her story.  She was upset about her voice in the 
stories.  When she contacted me, a few weeks later, she had recorded her response to 
her story.  She simultaneously read to herself and gave me feedback.  She found some 
typos and made a few minor corrections, but the main point that had upset her was 
when she read her direct quotes.  English was Anna’s second language and she said 
that, “These direct quotes make me sound stupid” or “Could you change some of the 
direct quotes?”  Since she recorded her response, I could hear the tone of 
embarrassment in her voice.  When I shared their stories, I included the following: 
I want to reassure you that your contributions to my research are worthy and 
very much respected.  When you read the story, you will realize that I used your 
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words exactly so others could hear and get to know you through your own 
words.  What I want to emphasize is that you should not be concerned with 
accuracy in your grammar.  Your voice, personality, and signature are the more 
important parts.  (Email correspondence) 
However, Anna was not the only one that had trouble reading her words in print.  
Allison expressed concern also when she wrote that she had to reflect on “how much I 
say the word ‘like’ in conversation, oh my goodness.”   
 Our story of this study could be an investigation in itself, but let’s fast forward 
to having dinner with the participants to catch up with them and do some last minute 
member checking.  I met with Allison, Hunter, and Jessica for dinner.  Anna had taken a 
job too far away to attend and also had a meeting at her school making it impossible for 
her to participate via technology.  I had enjoyed traveling with them on their journeys 
and getting to know them, but I had no idea the extent of their appreciation, agreement, 
and reflection until that evening.  This dinner could not have been any more pleasant.  
They shared a misconception that their stories were only going to be about their 
teaching, but on reading their stories they realized I thought of them as people.  I began 
to understand what Clandinin and Connelly (2000) meant by the dramatic aspect of 
negotiations at the end of the research.  It was difficult for all of us to consider ending 
the study.  All the participants at dinner asked, “Can you continue researching us?”   
Conclusion 
 At the beginning of this study, my goal was to gain insight into how preservice 
secondary mathematics teachers’ experiences in learning how to teach shaped their 
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development as teachers of low-achieving students.  Part of this goal included raising 
questions and, hopefully, initiating complicated conversations about how to improve 
preservice teachers’ experiences and development into effective teachers of low-
achieving students.  This study contributes toward these much needed conversations 
about the complexities of teaching and learning.  As such, it raises important questions 
about how mathematics education programs can help preservice teachers have a 
successful story to share.   
 As I have discussed, it is amid a dynamic interplay of the different components 
that the four preservice teachers juggle and struggle towards becoming teachers.  The 
study helps to identify two sources of practice based belief on development that affected 
the preservice teachers’ stories: high school experiences and helping others.  From these 
experiences as students, the preservice teachers developed the tendency to teach the 
way they wanted to be taught.  They assumed initially that their students were like them 
or at least had the same needs that they did.  This, however, had positive and negative 
implications.  To the positive, the participants learned to communicate mathematics in 
multiple ways.  To the negative, three of the four participants indicated a deficit model 
approach where they othered low-achieving students because they were not like them 
and were perceived as needing to be fixed.  Furthermore, the deficit model approach 
seemed to have implications to impede the formation of caring relationships and the 
development of classrooms that are focused on problem solving.  These results help to 
identify the importance of the Knowledge of Content and Students (KCS) in teaching 
students, especially the low-achieving students, well.  In addition, the participants 
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appeared to need a cognitive conflict such as classroom management issues before they 
realized that their efficacy might be too high and their KCS was too low.  Having weak 
KCS may have elevated their difficulties, especially where their understanding of 
students encompassed only students like themselves.  The study also shows that caring 
relationships are diverse, evolving, and difficult to investigate.  The results identified 
issues that preservice teachers should be aware of and pay attention to if they are going 
to develop into effective teachers of low-achieving students.  Most importantly, the 
study suggests that teachers at all levels, primary, secondary, and postsecondary, need 
to know their students, which, rather than being a quick fix, immediately raises the 
questions of what does it mean to know students and how can teachers get to know their 
students.  While investigating, discussing, and learning about these facets of 
mathematical teaching and learning, I might have increased the uncertainty, but also 
increased “the enhancement of meaning” (Barone, 2001).  Since these facets need to be 
investigated in conjunction with all their interconnections, the research implications are 
wide open.   
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Appendix A 
Student Teaching Seminar Course Syllabus 
 
Instructor:       Office Hours:  Before class or by appointment 
Office                   
Phone:       
E-mail:   
 
Meeting Dates:    
Full Days: January 13, 14  
Partial Day:  January 15. Morning. 
TUESDAYS: January 21st (FIRST YEAR TEACHER)  
February 18th (Teacher of the Year Lecture) 
March 18th (Interview Support) 
April 22nd (Professionalism, SLO’s, and Intervention Specialists) 
April 28th (Student Teaching Portfolio Exhibition) 
 
SuperStart Saturday:  Either in the Fall or Spring (FEB. 1, 9-12:00 at KSU).  
 
MATERIALS needed: 
Professional portfolio 
TPA Handbook:  Secondary Mathematics 
TPA:  Making Good Choices. 
 
Course Goals: 
This is the culminating seminar of a sequence of seminars that have been focusing on 
preparing students to teach and reflect on their teaching for the purpose of instructional 
improvement. This seminar is conducted during the student teaching semester in 
conjunction with student teaching. Emphasis is placed on the application of NCTM and 
Ohio Professional Teaching Standards, career exploration, collaborative problem 
solving and constructing and teaching a unit and assessing student learning.  
 
Course Requirements: 
 
1.  TPA:  All files and Videos. (50%) DUE DATES:  March 13th.  
 
2.  The Portfolio assignments will gather together artifacts for each of the seven areas 
required by the state of Ohio. A handout with instructions for creating this portfolio will 
be given to students.  
 
3.  Portfolio of Teaching.  (50%) Due Date:  April 21st. 
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4. Attendance and Participation. This profession is too important to overlook absences, 
tardiness, and/or disinterest. In addition, the success of the course will depend on the 
active participation of all individuals. Students who must miss a class should make 
every attempt to contact the instructor beforehand, and are responsible to catch up on 
news and assignments missed. Graded Assignments: Regular, timely attendance and 
informed, thoughtful participation are expected. Students will complete in-class ad-hoc 
assignments as given.  Any absence WILL result in less than full credit in this category. 
 
Students with Disabilities 
In accordance with University policy, if you have a documented disability and require 
accommodations to obtain equal access in this course, please contact the instructor at 
the beginning of the semester or when given an assignment for which an 
accommodation is required. Students with disabilities must verify their eligibility 
through the Office of Student Disability Services (SDS) in the Michael Schwartz 
Services Center (330-672-2972). 
 
Students who are not officially registered for a course by published University 
deadlines are not eligible to attend class sessions or to receive credit or a grade for the 
course 
 
A major part of our teacher education program at Kent State University is the development of 
dispositions related to as caring, fairness, honesty, responsibility, commitment, and social 
justice. To assess the development of these dispositions, an assessment will be administered by 
a faculty member or field-based supervisor no later than the last week of this class (ninth 
week if a needs improvement is to be assigned).  A candidate will find a sample of the 
assessment at www.ehhs.kent.edu/stuportal.  Candidates are expected to consistently 
demonstrate all of the behaviors and qualities indicative of professionalism, work ethic, and 
personal qualities in order to receive a grade of Satisfactory for Student Teaching.   At any 
time during a candidate’s program, a faculty member or field-based supervisor with concerns 
may complete the disposition assessment. If a candidate is directed to complete a disposition 
plan (PDP) for an area rated as needs improvement, it is the candidate’s responsibility to go 
to the student portal at www.ehhs.kent.edu/stuportal , complete the professional disposition 
plan, arrange a meeting with the faculty member who assigned the needs improvement, 
electronically sign the PDP and live up to the terms of the agreement within the time 
specified.  At the end of designated time period it is the candidate’s responsibility to arrange a 
meeting with the faculty to provide evidence that the terms outlined in the PDP have been 
met.  The faculty member will then initiate a Follow-up PDP found at the faculty staff portal. 
This follow-up PDP needs to be electronically signed by the candidate at the student portal 
before it will be considered completed.  If a needs improvement is assigned after the 9th 
week of a course, the coordinator may be involved to monitor progress of completion of 
the PDP into the subsequent semester.  Failure to improve in the area rated as NEEDS 
IMPROVEMENT and failure to follow the process outlined above may result in removal 
from the teacher education program at any time.   
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Course Assignment Sheet 
Student Teaching Seminar Course 
Spring 2014 
 
TPA Tasks  Due Resources and Websites 
Task 1: Part A 
Context 
Statement 
End of 
Week 1 strategiesToolkit.pdf  
Task 1: Part B 
Lesson Plans 
March 3 Lesson Plan Template for mathematical task NS1(2).docx  
Strategies to Create an Interactive Classroom.docx  
 
High-School-CCSS-Flip-Book-USD-259-2012.pdf  
Task 1: Part C 
Instructional 
Materials 
March 3 http://www.regentsprep.org/  http://illuminations.nctm.org/   
http://map.mathshell.org/materials/index.php 
  http://education.ohio.gov/GD/Templates/Pages/ODE/ODEDetail.aspx?
Page=3&TopicRelationID=1704&Content=134773  
http://www.cpalms.org 
http://insidemathematics.org/index.php/mathematical-content-standards 
Task 1: Part D 
Assessments  
March 3 http://www.nap.edu/openbook.php?record_id=9822&page=5 
What conceptual, procedural, problem solving, and reasoning.  
 
Task 1: Part E 
Planning 
Commentary 
March 10 edTPA_SEM_Planning_Commentary(1).doc  
Word Wall.pdf  
Conceptual, Procedural, ETC.docx  
Task 2: Part A March 3 Video  
Task 2: Part B 
Instruction 
Commentary 
March 10 
Instruction Commentary(1).docx  
Task 3: Part A 
Student Work 
Samples 
March 3 When constructing your test use Bloom’s taxonomy of more challenging 
and conceptually rich problems.  
Do not give rote type problems.  
Task 3: Part B 
Evidence of 
Feedback 
March 3 
http://www.ascd.org/publications/educational-
leadership/dec07/vol65/num04/FeedbackThat Fits.aspx  
Task 3: Part C 
Assessment 
Commentary 
 
Task 3: Part D 
Criteria 
March 10 
 
 
March 3 
Assessment Commentary(1).docx 
 
 
http://www.uen.org/Rubric/rubric.cgi?rubric_id=13  
Total Points: 70.  (Each Commentary is worth 10 points. All other tasks are worth 5 points.) 
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1. Portfolio (30) DUE one week before the April 28th. 
a. Table of Contents with Tabs 5 _______ Week 1 
b. Philosophy Statement 10 _______ Week 1 
c. Resume 5 _______ Week 1 
d. 7 Standards for Ohio Educators 25 _______ April 22 
e. Presentation 5 _______ April 28 
 
2. Participation and Attendance (Expected) 
 
 
Your grade will be lowered for every hour you are not in attendance—2% per hour.
  
 
 
 
 
 
 
 
 
APPENDIX B 
TEACHER EXPECTATIONS 
ESTIMATION OF ACHIEVEMENT SURVEY 
 315 
Appendix B 
Teacher Expectations Estimation of Achievement Survey 
 
Mother’s Maiden Name ___________________ Birth Date _____________________ 
Instructions: 
You have now had a few weeks to get to know your students. Based on your knowledge and 
understandings of them, I would like you to respond to the prompts below in the appropriate column. You 
will need to match the prompt to the numbered column. You may like to comment about particular 
students in the final column (e.g. special needs or ESL) but this is not necessary for all students.  
 
Using the scale below, please indicate: 
1) the level you believe each child is currently working at in mathematics 
2) the level you consider they will be working at by the end of next year in mathematics if they 
maintain current progress: 
1. Very much below average  
2. Moderately below average  
3. Just below average  
4. Average  
5. Just above average  
6. Moderately above average  
7. Very much above average  
For columns 3, 4, and 5, please use the following 1-7 scale:  
1. Strongly disagree 
2. Moderately disagree 
3. Slightly disagree  
4. Neither agree nor disagree 
5. Slightly agree  
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6. Moderately agree 
7. Strongly agree 
3) This child is likely to get a good initial school report  
4) This child is likely to have a successful school career 
5) This child is likely to achieve well in my class 
 
Student 
Number 
1. Current  
Mathematical 
Level 
2. Predicted 
Mathematical 
Level 
3. Good 
school 
report 
4. Successful 
school career 
5. Achieve 
well in my 
class 
Any comments 
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Mathematical 
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Mathematical 
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school 
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school career 
5. Achieve 
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class 
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Appendix C 
Mathematical Knowledge For Teaching Measures 
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Appendix D 
Online Qualtrics Survey 
Teacher Efficacy, Mathematical Myth Views and Caring Ability 
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Appendix E 
Interview Questions 
 
I am collecting stories about becoming a teacher for this research project. Could you 
please tell me yours? 
 
What do you remember about getting your accreditation? Can you tell me your story of 
becoming a teacher? 
 
Do you have any stories about what it was like? 
 
What does it mean to “become a teacher”? or When do you think someone starts being a 
teacher? 
 
Backward: How do you think that your life experiences have contributed to your 
understandings and development into a teacher? 
 
Do you have any stories about  . . .  
Is there anything you would like to share about . . .  
What might you like me to know about . . .  
 
Can you tell me about your family? your childhood? your school experience? your 
mathematics classroom experience prior to college? the students in your mathematics 
classroom? your experiences in undergraduate mathematics courses?  
 
Forward: How did your understanding of low-achieving students contribute to your 
ongoing development as a teacher? 
 
What does “low-achieving students” mean to you? 
Has working with low-achieving students impacted/ contributed to and/or affected you 
as a teacher? 
 
Can you discuss your understanding of low-achieving students and whether this 
understanding hampered your growth or boosted your growth? 
 
Inward: In what ways do you reflect upon the implications of your constructs of low-
achieving students and the understandings from which they are derived? 
 
When working with low-achieving students, did you reflect on and try to understand 
your constructs of low-achieving students? 
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Looking back now, discuss ways that your beliefs about low-achieving students 
changed. 
 
Outward: How do you understand and act on the various experiences with low-
achieving students within the context of your field experience? 
 
Can you share any experiences that you had with low-achieving students?  
 
What was an event or moment that marked a change in your teaching of low-achieving 
students? 
 
Situated in Place: What factors contribute to or hinder your ability and will to 
construct for yourself and act upon what it means to teach low-achieving students 
effectively? 
 
Can you share any factors that may have contributed or hindered your ability to teach 
low-achieving students? 
 
How do you view your effectiveness in teaching low-achieving students? 
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Appendix F 
Survey Results 
 
Allison 
Teacher Expectations (20 students) 
Teacher 
Expectations 
(7 point scale) 
Current 
Mathematical 
Level 
Predicted 
Mathematical 
Level 
Good 
School 
Report 
 
Successful 
School 
Career 
 
Achieve 
well in my 
class 
 
 
Very Much 
Below Average 
0 0 0 0 0  
Moderately 
Below Average 
0 0 0 0 0  
Just  
Below Average 
1 2 0 0 0  
Average 6 9 4 4 1  
Just  
Above Average 
5 5 5 5 7  
Moderately 
Above Average 
5 
 
4 6 6 2  
Very Much 
Above Average 
3 0 5 5 10  
 
Teacher Efficacy 
1  When a student does better than usual in mathematics, it is because the 
mathematics teacher exerted extra effort.  
SA A N D SD  
2  I am continually finding better ways to teach mathematics.  SA A N D SD  
3  Even if I try very hard, I will not teach mathematics as well as other mathematics 
teachers will teach.  
SA A N D SD  
4  When the students’ mathematics grades improve, it is often due to their 
mathematics teacher having found a more effective teaching approach.  
SA A N D SD  
5  Since I know already how to teach mathematics concepts effectively, I will not 
need to learn more about it in the future.  
SA A N D SD  
6  I will not be very effective in monitoring students’ mathematics learning 
activities in the classroom.  
SA A N D SD  
7  If students are underachieving in mathematics, it is most likely due to the 
mathematics teacher’s ineffective teaching.  
SA A N D SD  
8  I will not be able to teach mathematics effectively.  SA A N D SD  
9  The inadequacy of a students’ mathematical performance can be overcome by the 
mathematics teacher’s good teaching.  
SA A N D SD  
10  When a mathematics teacher gives extra attention to a low-achieving student, the 
student shows progress in mathematics learning.  
SA A N D SD  
11  Since I understand mathematics concepts well, I will teach mathematics 
effectively in the future.  
SA A N D SD  
12  The mathematics teacher is generally responsible for the students’ mathematics 
achievement.  
SA A N D SD  
356 
 
13  Students’ mathematical achievement is directly related to their mathematics 
teacher’s effectiveness in mathematics teaching.  
SA A N D SD  
14  When a mathematics teacher’s performance is good in a mathematics class, the 
students show more interest in mathematics at school.  
SA A N D SD  
15  I will have difficulty in using manipulatives to explain to students why 
mathematics works.  
SA A N D SD  
16  I will be able to answer students’ questions about mathematics.  SA A N D SD  
17  I wonder if I have the necessary skills to teach mathematics in the future.  SA A N D SD  
18  I will willingly agree to open my mathematics class to others to observe my 
mathematics teaching  
SA A N D SD  
19  When a student has difficulty understanding mathematical concepts, I usually 
will not be able to help the student.  
SA A N D SD  
20  When teaching mathematics, I will like to answer students’ questions.  SA A N D SD  
21  I do not know what to do to engage students to mathematics in the future.  SA A N D SD  
22  I am sure that I will get a high rating on the mathematics teaching evaluation.  SA A N D SD  
23  I will be able to give an answer for any mathematical questions from students.  SA A N D SD  
24  I will have fear to open my mathematics class to peer teacher, staff, the principal, 
and parents.  
SA A N D SD  
25  A student’ lack of mathematical knowledge and attitudes can be overcome by his 
or her mathematics teacher’s good mathematics teaching.  
SA A N D SD  
26  I certainly will teach mathematics well in a class to the public.  SA A N D SD  
27  When a mathematics teacher exerts extra effort in a student’s mathematics 
learning, the student does better than usual in mathematics.  
SA A N D SD  
   
28  If a mathematics teacher teaches effectively, students produce good achievement 
in a mathematics assessment.  
SA A N D SD  
29  I will be able to teach students to easily understand mathematics.  SA A N D SD  
30  I will not be able to explain a complex mathematical concept in a brief and easy 
manner.  
SA A N D SD  
31  I will be able to explain mathematics easily to get students who think of 
mathematics as being difficult to understand it.  
SA A N D SD  
32  I will be able to get a student of any achievement level to have a successful 
experience in mathematics learning.  
SA A N D SD  
33  A mathematics teacher’s effectiveness in mathematics teaching has little 
influence on the mathematics achievement of students with low motivation.  
SA A N D SD  
34  A mathematics teacher’s increased effort in mathematics teaching produces little 
change in some students’ mathematics achievement.  
SA A N D SD 
35  The low mathematics achievement of some students cannot generally be blamed 
on their mathematics teachers.  
SA A N D SD 
36  Even a mathematics teacher with good teaching abilities cannot help all students 
learn mathematics well.  
SA A N D SD 
37  If a mathematics teacher has adequate skills and motivation in mathematics 
teaching, the teacher can get through to the lowest-achieving students in 
mathematics.  
SA A N D SD  
38  When a student has difficulty with a mathematics problem, I will be usually able 
to adjust it to the student’s level.  
SA A N D SD  
39  Individual differences among mathematics teachers account for the wide 
variations in student mathematics achievement.  
SA A N D SD  
40  When I really try hard, I can get through to most unmotivated students of 
mathematics.  
SA A N D SD  
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41  A mathematics teacher is very limited in what a student can achieve because the 
student’s home environment is a large influence to students’ mathematics 
achievement.  
SA A N D SD  
42  Mathematics teachers are the most powerful factor to student mathematics 
achievement than others.  
SA A N D SD  
43  I will be able to implement an innovative mathematics teaching strategies.  SA A N D SD  
44  If a student masters a new mathematics concept quickly, this usually is because 
the mathematics teacher knew the necessary steps in teaching that concept.  
SA A N D SD  
45  Even a mathematics teacher with good mathematics teaching abilities may not 
reach all students.  
SA A N D SD  
46  I will be able to help my students think mathematically.  SA A N D SD  
47  I will get students to believe they can do well in mathematics.  SA A N D SD  
48  I will gauge students’ comprehension of mathematics immediately.  SA A N D SD  
49  A mathematics teacher’s use of good questions critically helps students’ 
mathematics learning.  
SA A N D SD  
50  I will have a difficulty in adjusting mathematics lessons to the proper level for 
individual students.  
SA A N D SD  
51  I will be able to provide an alternative explanation/example when students are 
confused with some mathematical concepts.  
SA A N D SD  
52  If a mathematics teacher gets students to work mathematical tasks together, then 
their mathematical achievement increases.  
SA A N D SD  
53  I will usually give differentiated teaching in a mathematical lesson.  SA A N D SD  
54  A mathematics teachers’ use of non-mathematical knowledge in mathematics 
teaching helps students understand the mathematical concept.  
SA A N D SD  
55  I will succeed to motivate students low-achieving in mathematics.  SA A N D SD  
56  I will be usually hard to make students enjoy and learn mathematics.  SA A N D SD  
57  A mathematics teacher’s encouragement can lead students’ enhancement in 
mathematical performances.  
SA A N D SD  
58  I will not explain some mathematical concepts very well.  SA A N D SD  
 
Mathematical Knowledge for Teaching  
Item 
Number 
Mathematical 
Knowledge for 
Teaching 
Content Correct or 
Incorrect 
 
24 KCT Geometry Incorrect  
25 KCT Geometry Incorrect  
26 KCT Geometry Incorrect  
27 KCT Geometry Incorrect  
28 KCT Rational Numbers Correct  
29a CK Number Concepts and Operations Correct  
29b CK Number Concepts and Operations Correct  
29c CK Number Concepts and Operations Correct  
29d CK Number Concepts and Operations Correct  
30a CK Proportional Reasoning Correct  
30b CK Proportional Reasoning Correct  
30c CK Proportional Reasoning Correct  
30d CK Proportional Reasoning Correct  
31a SCK Patterns, Functions, and Algebra Incorrect  
31b SCK Patterns, Functions, and Algebra Correct  
31c SCK Patterns, Functions, and Algebra Incorrect  
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31d SCK Patterns, Functions, and Algebra Correct  
32 SCK Patterns, Functions, and Algebra Correct  
33a SCK Patterns, Functions, and Algebra Correct  
33b SCK Patterns, Functions, and Algebra Correct  
33c SCK Patterns, Functions, and Algebra Correct  
33d SCK Patterns, Functions, and Algebra Correct  
33e SCK Patterns, Functions, and Algebra Correct  
33f SCK Patterns, Functions, and Algebra Correct  
34 SCK Patterns, Functions, and Algebra Correct  
35 SCK Rational Numbers Incorrect  
 
Mathematical Myths 
 
Caring Ability Inventory Summary 
Number Response Reverse Subscale Positive / Negative Score 
1 2 6 Patience Positive 6 
2 2 6 Knowing Positive 6 
3 2 6 Knowing Positive 6 
4 6 2 Courage Negative -2 
5 2 6 Patience Positive 6 
6 3 5 Knowing Positive 5 
7 2 6 Knowing Positive 6 
8 6 2 Courage Negative -2 
9 2 6 Knowing Positive 6 
10 4 4 Patience Positive 4 
11 6 2 Courage Negative -2 
12 6 2 Courage Negative -2 
13 6 2 Courage  Negative -2 
14 5 3 Courage Negative -3 
15 4 4 Courage Negative -4 
16 5 3 Courage  Negative -3 
17 3 5 Patience Positive 5 
18 2 6 Patience Positive 6 
19 2 6 Knowing Positive 6 
Mathematical Myth Response 
1.  Some people have a math mind and some don’t. 
2.  Math requires logic not intuition. 
3.  You must always know how you got the answer.   
4.  Math requires a good memory. 
5.  There is a best way to do a math problem. 
6.  Math is done by working intensely until the problem is solved. 
7.  Men are better in math than women. 
8.  It’s always important to get the answer exactly right. 
9.  Mathematicians do problems quickly in their heads. 
10.  There is a magic key to doing math. 
11.  Math is not creative. 
12.  It’s bad to count on your fingers. 
Disagree 
Neutral 
Neutral 
Disagree 
Neutral 
Disagree 
Disagree 
Disagree 
Disagree 
Disagree 
Disagree 
Disagree 
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20 2 6 Patience Positive 6 
21 2 6 Patience Positive 6 
22 2 6 Knowing Positive 6 
23 3 5 Courage Negative -5 
24 2 6 Patience Positive 6 
25 5 3 Courage Negative -3 
26 3 5 Knowing Positive 5 
27 2 6 Patience Positive 6 
28 3 5 Courage Negative -5 
29 4 4 Courage Negative -4 
30 3 5 Knowing Positive 5 
31 3 5 Knowing Positive 5 
32 6 2 Courage Negative -2 
33 3 5 Knowing Positive 5 
34 2 6 Knowing Positive 6 
35 2 6 Knowing Positive 6 
36 2 6 Knowing Positive 6 
37 2 6 Patience Positive 6 
    Total Score 99 
      
 
Caring Ability Inventory Summary 
 
Subscales  Calculation Based 
on 7pt scale 
Subscale Score Overall Score 
Knowing 
 
49%  
Courage 
 
73%  
Patience 
 
56%  
 
 
 60% 
 
 
  
(55-14)
(98-14)
(70-13)
(91-13)
(44-10)
(70-10)
(169-37)
(259-37)
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Hunter 
Teacher Expectations (8 students) 
 
Teacher 
Expectations 
(7 point scale) 
Current 
Mathematical 
Level 
Predicted 
Mathematical 
Level 
Good School 
Report 
Successful 
School 
Career 
Achieve 
Well in My 
Class 
Very Much 
Below Average 
0 0 0 0 0 
Moderately 
Below Average 
0 0 0 0 0 
Just  
Below Average 
2 1 0 0 0 
Average 2 3 1 0 2 
Just  
Above Average 
2 1 4 4 5 
Moderately 
Above Average 
1 2 2 3 0 
Very Much 
Above Average 
1 1 1 1 1 
      
 
 
Teacher Efficacy 
1  When a student does better than usual in mathematics, it is because the 
mathematics teacher exerted extra effort.  
SA A N D SD  
2  I am continually finding better ways to teach mathematics.  SA A N D SD  
3  Even if I try very hard, I will not teach mathematics as well as other mathematics 
teachers will teach.  
SA A N D SD  
4  When the students’ mathematics grades improve, it is often due to their 
mathematics teacher having found a more effective teaching approach.  
SA A N D SD  
5  Since I know already how to teach mathematics concepts effectively, I will not 
need to learn more about it in the future.  
SA A N D SD  
6  I will not be very effective in monitoring students’ mathematics learning 
activities in the classroom.  
SA A N D SD  
7  If students are underachieving in mathematics, it is most likely due to the 
mathematics teacher’s ineffective teaching.  
SA A N D SD  
8  I will not be able to teach mathematics effectively.  SA A N D SD  
9  The inadequacy of a students’ mathematical performance can be overcome by the 
mathematics teacher’s good teaching.  
SA A N D SD  
10  When a mathematics teacher gives extra attention to a low-achieving student, the 
student shows progress in mathematics learning.  
SA A N D SD  
11  Since I understand mathematics concepts well, I will teach mathematics 
effectively in the future.  
SA A N D SD  
12  The mathematics teacher is generally responsible for the students’ mathematics 
achievement.  
SA A N D SD  
13  Students’ mathematical achievement is directly related to their mathematics 
teacher’s effectiveness in mathematics teaching.  
SA A N D SD  
14  When a mathematics teacher’s performance is good in a mathematics class, the 
students show more interest in mathematics at school.  
SA A N D SD  
15  I will have difficulty in using manipulatives to explain to students why SA A N D SD  
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mathematics works.  
16  I will be able to answer students’ questions about mathematics.  SA A N D SD  
17  I wonder if I have the necessary skills to teach mathematics in the future.  SA A N D SD  
18  I will willingly agree to open my mathematics class to others to observe my 
mathematics teaching  
SA A N D SD  
19  When a student has difficulty understanding mathematical concepts, I usually 
will not be able to help the student.  
SA A N D SD  
20  When teaching mathematics, I will like to answer students’ questions.  SA A N D SD  
21  I do not know what to do to engage students to mathematics in the future.  SA A N D SD  
22  I am sure that I will get a high rating on the mathematics teaching evaluation.  SA A N D SD  
23  I will be able to give an answer for any mathematical questions from students.  SA A N D SD  
24  I will have fear to open my mathematics class to peer teacher, staff, the principal, 
and parents.  
SA A N D SD  
25  A student’ lack of mathematical knowledge and attitudes can be overcome by his 
or her mathematics teacher’s good mathematics teaching.  
SA A N D SD  
26  I certainly will teach mathematics well in a class to the public.  SA A N D SD  
27  When a mathematics teacher exerts extra effort in a student’s mathematics 
learning, the student does better than usual in mathematics.  
SA A N D SD  
   
28  If a mathematics teacher teaches effectively, students produce good achievement 
in a mathematics assessment.  
SA A N D SD  
29  I will be able to teach students to easily understand mathematics.  SA A N D SD  
30  I will not be able to explain a complex mathematical concept in a brief and easy 
manner.  
SA A N D SD  
31  I will be able to explain mathematics easily to get students who think of 
mathematics as being difficult to understand it.  
SA A N D SD  
32  I will be able to get a student of any achievement level to have a successful 
experience in mathematics learning.  
SA A N D SD  
33  A mathematics teacher’s effectiveness in mathematics teaching has little 
influence on the mathematics achievement of students with low motivation.  
SA A N D SD 
34  A mathematics teacher’s increased effort in mathematics teaching produces little 
change in some students’ mathematics achievement.  
SA A N D SD 
35  The low mathematics achievement of some students cannot generally be blamed 
on their mathematics teachers.  
SA A N D SD 
36  Even a mathematics teacher with good teaching abilities cannot help all students 
learn mathematics well.  
SA A N D SD 
37  If a mathematics teacher has adequate skills and motivation in mathematics 
teaching, the teacher can get through to the lowest-achieving students in 
mathematics.  
SA A N D SD  
38  When a student has difficulty with a mathematics problem, I will be usually able 
to adjust it to the student’s level.  
SA A N D SD  
39  Individual differences among mathematics teachers account for the wide 
variations in student mathematics achievement.  
SA A N D SD  
40  When I really try hard, I can get through to most unmotivated students of 
mathematics.  
SA A N D SD  
41  A mathematics teacher is very limited in what a student can achieve because the 
student’s home environment is a large influence to students’ mathematics 
achievement.  
SA A N D SD  
42  Mathematics teachers are the most powerful factor to student mathematics 
achievement than others.  
SA A N D SD  
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43  I will be able to implement an innovative mathematics teaching strategies.  SA A N D SD  
44  If a student masters a new mathematics concept quickly, this usually is because 
the mathematics teacher knew the necessary steps in teaching that concept.  
SA A N D SD  
45  Even a mathematics teacher with good mathematics teaching abilities may not 
reach all students.  
SA A N D SD  
46  I will be able to help my students think mathematically.  SA A N D SD  
47  I will get students to believe they can do well in mathematics.  SA A N D SD  
48  I will gauge students’ comprehension of mathematics immediately.  SA A N D SD  
49  A mathematics teacher’s use of good questions critically helps students’ 
mathematics learning.  
SA A N D SD  
50  I will have a difficulty in adjusting mathematics lessons to the proper level for 
individual students.  
SA A N D SD  
51  I will be able to provide an alternative explanation/example when students are 
confused with some mathematical concepts.  
SA A N D SD  
52  If a mathematics teacher gets students to work mathematical tasks together, then 
their mathematical achievement increases.  
SA A N D SD  
53  I will usually give differentiated teaching in a mathematical lesson.  SA A N D SD  
54  A mathematics teachers’ use of non-mathematical knowledge in mathematics 
teaching helps students understand the mathematical concept.  
SA A N D SD  
55  I will succeed to motivate students low-achieving in mathematics.  SA A N D SD  
56  I will be usually hard to make students enjoy and learn mathematics.  SA A N D SD  
57  A mathematics teacher’s encouragement can lead students’ enhancement in 
mathematical performances.  
SA A N D SD  
58  I will not explain some mathematical concepts very well.  SA A N D SD  
 
Mathematical Knowledge for Teaching 
 
Number Content Area Mathematical Knowledge 
for Teaching 
Response 
24 Geometry KCT Incorrect 
25 Geometry KCT Correct 
26 Geometry KCT Incorrect 
27 Geometry KCT Incorrect 
28 Rational Numbers KCT Correct 
29a Rational Numbers CCK Correct 
29b Rational Numbers CCK Correct 
29c Rational Numbers CCK Correct 
29d Rational Numbers CCK Correct 
30a Proportional Reasoning CCK Correct 
30b Proportional Reasoning CCK Incorrect 
30c Proportional Reasoning CCK Correct 
30d Proportional Reasoning CCK Incorrect 
31a Patterns, Functions, and Algebra SCK Incorrect 
31b Patterns, Functions, and Algebra SCK Correct 
31c Patterns, Functions, and Algebra SCK Correct 
31d Patterns, Functions, and Algebra SCK Correct 
32 Patterns, Functions, and Algebra SCK Correct 
33a Patterns, Functions, and Algebra SCK Correct 
33b Patterns, Functions, and Algebra SCK Correct 
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33c Patterns, Functions, and Algebra SCK Correct 
33d Patterns, Functions, and Algebra SCK Correct 
33e Patterns, Functions, and Algebra SCK Correct 
33f Patterns, Functions, and Algebra SCK Correct 
34 Patterns, Functions, and Algebra SCK Incorrect 
35 Rational Numbers SCK Incorrect 
 
Mathematical Myths 
    
Caring Abilities Inventory  
   
Number Response Reverse Subscale Positive / Negative Score 
1 2 6 Patience Positive 6 
2 3 5 Knowing Positive 5 
3 3 5 Knowing Positive 5 
4 5 3 Courage Negative 5 
5 3 5 Patience Positive 5 
6 3 5 Knowing Positive 5 
7 4 4 Knowing Positive 4 
8 6 2 Courage Negative 6 
9 3 5 Knowing Positive 5 
10 2 6 Patience Positive 6 
11 6 2 Courage Negative 6 
12 5 3 Courage Negative 5 
13 6 2 Courage  Negative 6 
14 5 3 Courage Negative 5 
15 4 4 Courage Negative 4 
16 5 3 Courage  Negative 5 
17 2 6 Patience Positive 6 
18 2 6 Patience Positive 6 
19 3 5 Knowing Positive 5 
20 2 6 Patience Positive 6 
21 2 6 Patience Positive 6 
22 4 4 Knowing Positive 4 
Mathematical Myth Response 
1.  Some people have a math mind and some don’t. 
2.  Math requires logic not intuition. 
3.  You must always know how you got the answer.   
4.  Math requires a good memory. 
5.  There is a best way to do a math problem. 
6.  Math is done by working intensely until the problem is solved. 
7.  Men are better in math than women. 
8.  It’s always important to get the answer exactly right. 
9.  Mathematicians do problems quickly in their heads. 
10.  There is a magic key to doing math. 
11.  Math is not creative. 
12.  It’s bad to count on your fingers. 
Neutral 
Neutral 
Neutral 
Agree 
Disagree 
Disagree 
Disagree 
Disagree 
Disagree 
Disagree 
Disagree 
Disagree 
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23 5 3 Courage Negative 5 
24 3 5 Patience Positive 5 
25 4 4 Courage Negative 4 
26 3 5 Knowing Positive 5 
27 3 5 Patience Positive 5 
28 4 4 Courage Negative 4 
29 5 3 Courage Negative 5 
30 3 5 Knowing Positive 5 
31 2 6 Knowing Positive 6 
32 7 1 Courage Negative 7 
33 3 5 Knowing Positive 5 
34 3 5 Knowing Positive 5 
35 3 5 Knowing Positive 5 
36 2 6 Knowing Positive 6 
37 3 5 Patience Positive 5 
    Total Score 193 
      
 
 
Caring Ability Inventory Summary 
 
Subscales  Calculation Based 
on 7pt scale 
Subscale Score Overall Score 
Knowing 
 
67%  
Courage 
 
69%  
Patience 
 
77%  
 
 
 70% 
 
(70-14)
(98-14)
(67-13)
(91-13)
(56-10)
(70-10)
(193-37)
(259-37)
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Anna 
Teacher Expectations (13 students) 
 
Teacher 
Expectations 
(7 point scale) 
Current 
Mathematical 
Level 
Predicted 
Mathematical 
Level 
Good 
School 
Report 
Successful 
School 
Career 
Achieve 
Well in My 
Class 
Very Much Below 
Average 
0 0 0 0 0 
Moderately Below 
Average 
0 0 0 0 0 
Just 
Below Average 
0 0 0 0 0 
Average 0 0 0 0 0 
Just 
Above Average 
0 0 1 1 2 
Moderately 
Above Average 
4 4 2 2 6 
Very Much Above 
Average 
9 9 10 10 5 
 
 
13 Expectation Comments about Students 
 
Student Comment 
1 She has some psychological issues that might influence school. 
2 He doesn’t take good notes. 
3 Great student 
4 Works hard! 
5 Asks great questions. Great kid! Very smart. 
6 Loses notes and handouts often; he is very chatty. 
7 Very easily distracted. 
8 Often turns homework in late or incomplete. 
9 Fun kid! Really smart. 
10 Doesn’t do his homework, doesn’t take notes, doesn’t pay attention. 
11 Very smart. Works hard. 
12 Has difficulty in expressing his ideas. Works hard. 
13 Very shy.  Doesn’t ask questions 
 
Teacher Efficacy 
 
1  When a student does better than usual in mathematics, it is because the 
mathematics teacher exerted extra effort.  
SA A N D SD  
2  I am continually finding better ways to teach mathematics.  SA A N D SD  
3  Even if I try very hard, I will not teach mathematics as well as other 
mathematics teachers will teach.  
SA A N D SD  
4  When the students’ mathematics grades improve, it is often due to their 
mathematics teacher having found a more effective teaching approach.  
SA A N D SD  
5  Since I know already how to teach mathematics concepts effectively, I will not 
need to learn more about it in the future.  
SA A N D SD  
6  I will not be very effective in monitoring students’ mathematics learning SA A N D SD  
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activities in the classroom.  
7  If students are underachieving in mathematics, it is most likely due to the 
mathematics teacher’s ineffective teaching.  
SA A N D SD  
8  I will not be able to teach mathematics effectively.  SA A N D SD 
9  The inadequacy of a students’ mathematical performance can be overcome by 
the mathematics teacher’s good teaching.  
SA A N D SD 
10  When a mathematics teacher gives extra attention to a low-achieving student, 
the student shows progress in mathematics learning.  
SA A N D SD  
11  Since I understand mathematics concepts well, I will teach mathematics 
effectively in the future.  
SA A N D SD 
12  The mathematics teacher is generally responsible for the students’ mathematics 
achievement.  
SA A N D SD 
13  Students’ mathematical achievement is directly related to their mathematics 
teacher’s effectiveness in mathematics teaching.  
SA A N D SD  
14  When a mathematics teacher’s performance is good in a mathematics class, the 
students show more interest in mathematics at school.  
SA A N D SD 
15  I will have difficulty in using manipulatives to explain to students why 
mathematics works.  
SA A N D SD 
16  I will be able to answer students’ questions about mathematics.  SA A N D SD  
17  I wonder if I have the necessary skills to teach mathematics in the future.  SA A N D SD  
18  I will willingly agree to open my mathematics class to others to observe my 
mathematics teaching  
SA A N D SD  
19  When a student has difficulty understanding mathematical concepts, I usually 
will not be able to help the student.  
SA A N D SD  
20  When teaching mathematics, I will like to answer students’ questions.  SA A N D SD  
21  I do not know what to do to engage students to mathematics in the future.  SA A N D SD  
22  I am sure that I will get a high rating on the mathematics teaching evaluation.  SA A N D SD  
23  I will be able to give an answer for any mathematical questions from students.  SA A N D SD  
24  I will have fear to open my mathematics class to peer teacher, staff, the 
principal, and parents.  
SA A N D SD  
25  A student’ lack of mathematical knowledge and attitudes can be overcome by 
his or her mathematics teacher’s good mathematics teaching.  
SA A N D SD 
26  I certainly will teach mathematics well in a class to the public.  SA A N D SD  
27  When a mathematics teacher exerts extra effort in a student’s mathematics 
learning, the student does better than usual in mathematics.  
SA A N D SD 
   
28  If a mathematics teacher teaches effectively, students produce good 
achievement in a mathematics assessment.  
SA A N D SD  
29  I will be able to teach students to easily understand mathematics.  SA A N D SD  
30  I will not be able to explain a complex mathematical concept in a brief and 
easy manner.  
SA A N D SD 
31  I will be able to explain mathematics easily to get students who think of 
mathematics as being difficult to understand it.  
SA A N D SD 
32  I will be able to get a student of any achievement level to have a successful 
experience in mathematics learning.  
SA A N D SD 
33  A mathematics teacher’s effectiveness in mathematics teaching has little 
influence on the mathematics achievement of students with low motivation.  
SA A N D SD  
34  A mathematics teacher’s increased effort in mathematics teaching produces 
little change in some students’ mathematics achievement.  
SA A N D SD 
35  The low mathematics achievement of some students cannot generally be SA A N D SD 
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blamed on their mathematics teachers.  
36  Even a mathematics teacher with good teaching abilities cannot help all 
students learn mathematics well.  
SA A N D SD 
37  If a mathematics teacher has adequate skills and motivation in mathematics 
teaching, the teacher can get through to the lowest-achieving students in 
mathematics.  
SA A N D SD  
38  When a student has difficulty with a mathematics problem, I will be usually 
able to adjust it to the student’s level.  
SA A N D SD  
39  Individual differences among mathematics teachers account for the wide 
variations in student mathematics achievement.  
SA A N D SD  
40  When I really try hard, I can get through to most unmotivated students of 
mathematics.  
SA A N D SD  
41  A mathematics teacher is very limited in what a student can achieve because 
the student’s home environment is a large influence to students’ mathematics 
achievement.  
SA A N D SD  
42  Mathematics teachers are the most powerful factor to student mathematics 
achievement than others.  
SA A N D SD  
43  I will be able to implement an innovative mathematics teaching strategies.  SA A N D SD  
44  If a student masters a new mathematics concept quickly, this usually is because 
the mathematics teacher knew the necessary steps in teaching that concept.  
SA A N D SD 
45  Even a mathematics teacher with good mathematics teaching abilities may not 
reach all students.  
SA A N D SD 
46  I will be able to help my students think mathematically.  SA A N D SD 
47  I will get students to believe they can do well in mathematics.  SA A N D SD 
48  I will gauge students’ comprehension of mathematics immediately.  SA A N D SD  
49  A mathematics teacher’s use of good questions critically helps students’ 
mathematics learning.  
SA A N D SD 
50  I will have a difficulty in adjusting mathematics lessons to the proper level for 
individual students.  
SA A N D SD  
51  I will be able to provide an alternative explanation/example when students are 
confused with some mathematical concepts.  
SA A N D SD 
52  If a mathematics teacher gets students to work mathematical tasks together, 
then their mathematical achievement increases.  
SA A N D SD  
53  I will usually give differentiated teaching in a mathematical lesson.  SA A N D SD 
54  A mathematics teachers’ use of non-mathematical knowledge in mathematics 
teaching helps students understand the mathematical concept.  
SA A N D SD  
55  I will succeed to motivate students low-achieving in mathematics.  SA A N D SD  
56  I will be usually hard to make students enjoy and learn mathematics.  SA A N D SD 
57  A mathematics teacher’s encouragement can lead students’ enhancement in 
mathematical performances.  
SA A N D SD 
58  I will not explain some mathematical concepts very well.  SA A N D SD  
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Mathematical Myths 
 
Mathematical Knowledge for Teaching 
 
Number Content Area Mathematical Knowledge for Teaching Response 
24 Geometry KCT Incorrect 
25 Geometry KCT Incorrect 
26 Geometry KCT Incorrect 
27 Geometry KCT Incorrect 
28 Rational Numbers KCT Correct 
29a Rational Numbers CCK Correct 
29b Rational Numbers CCK Correct 
29c Rational Numbers CCK Correct 
29d Rational Numbers CCK Correct 
30a Proportional Reasoning CCK Correct 
30b Proportional Reasoning CCK Incorrect 
30c Proportional Reasoning CCK Correct 
30d Proportional Reasoning CCK Incorrect 
31a Patterns, Functions, and Algebra SCK Incorrect 
31b Patterns, Functions, and Algebra SCK Correct 
31c Patterns, Functions, and Algebra SCK Correct 
31d Patterns, Functions, and Algebra SCK Incorrect 
32 Patterns, Functions, and Algebra SCK Correct 
33a Patterns, Functions, and Algebra SCK Correct 
33b Patterns, Functions, and Algebra SCK Correct 
33c Patterns, Functions, and Algebra SCK Correct 
33d Patterns, Functions, and Algebra SCK Correct 
33e Patterns, Functions, and Algebra SCK Correct 
33f Patterns, Functions, and Algebra SCK Correct 
34 Patterns, Functions, and Algebra SCK Correct 
35 Rational Numbers SCK Incorrect 
 
  
Mathematical Myth Response 
1.  Some people have a math mind and some don’t. 
2.  Math requires logic not intuition. 
3.  You must always know how you got the answer.   
4.  Math requires a good memory. 
5.  There is a best way to do a math problem. 
6.  Math is done by working intensely until the problem is solved. 
7.  Men are better in math than women. 
8.  It’s always important to get the answer exactly right. 
9.  Mathematicians do problems quickly in their heads. 
10.  There is a magic key to doing math. 
11.  Math is not creative. 
12.  It’s bad to count on your fingers. 
Agree 
Agree 
Neutral 
Neutral 
Disagree 
Agree 
Strongly Disagree 
Disagree 
Disagree 
Disagree 
Disagree 
Disagree 
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Caring Abilities Inventory 
    
Number Response Reverse Subscale Positive / Negative Score 
1 1 7 Patience Positive 7 
2 1 7 Knowing Positive 7 
3 1 7 Knowing Positive 7 
4 2 6 Courage Negative 2 
5 1 7 Patience Positive 7 
6 1 7 Knowing Positive 7 
7 3 6 Knowing Positive 6 
8 7 1 Courage Negative 7 
9 1 7 Knowing Positive 7 
10 3 5 Patience Positive 5 
11 6 2 Courage Negative 6 
12 6 2 Courage Negative 6 
13 7 1 Courage  Negative 7 
14 6 2 Courage Negative 6 
15 4 4 Courage Negative 4 
16 6 2 Courage  Negative 6 
17 1 7 Patience Positive 7 
18 1 7 Patience Positive 7 
19 2 6 Knowing Positive 6 
20 1 7 Patience Positive 7 
21 1 7 Patience Positive 7 
22 3 5 Knowing Positive 5 
23 2 6 Courage Negative 2 
24 3 5 Patience Positive 5 
25 6 2 Courage Negative 6 
26 4 4 Knowing Positive 4 
27 3 5 Patience Positive 5 
28 4 4 Courage Negative 4 
29 6 2 Courage Negative 6 
30 4 4 Knowing Positive 4 
31 3 5 Knowing Positive 5 
32 7 1 Courage Negative 7 
33 2 6 Knowing Positive 6 
34 1 7 Knowing Positive 7 
35 2 6 Knowing Positive 6 
36 2 6 Knowing Positive 6 
37 1 7 Patience Positive 7 
    Total Score 223 
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Caring Ability Inventory Summary 
Subscales  Calculation Based 
on 7pt scale 
Subscale Score Overall Score 
Knowing 
 
90%  
Courage 
 
65%  
Patience 
 
90%  
 
 
 84% 
 
(90-14)
(98-14)
(69-13)
(91-13)
(64-10)
(70-10)
(223-37)
(259-37)
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Jessica 
Teacher Expectations (32 students) 
 
Teacher 
Expectations 
(7 point scale) 
Current 
Mathematical 
Level 
Predicted 
Mathematical 
Level 
Good 
School 
Report 
Successful 
School 
Career 
Achieve 
Well in My 
Class 
Very Much 
Below Average 
1 0 0 0 0 
Moderately 
Below Average 
0 1 0 0 1 
Just 
Below Average 
3 2 8 1 2 
Average 5 6 0 1 1 
Just 
Above Average 
6 2 7 8 7 
Moderately 
Above Average 
7 9 10 8 12 
Very Much 
Above Average 
10 12 7 14 9 
 
 
Student # Comments Student # Comments 
1 Participates 17 Quiet 
2  18 Quiet 
3 Participates 19  
4 Gets frustrated easily 20 Participates 
5 Participates 21 Starting to participate more 
6 Very quiet 22  
7  23 Doesn’t do homework 
8  24 Participates 
9  25  
10  26 Participates 
11 Participates 27 Absent a lot 
12  28 Participates 
13 Comes from STEM school 29 Participates 
14  30 Absent a lot 
15  31  
16 Very quiet 32 Doesn’t do homework 
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Teacher Efficacy 
1  When a student does better than usual in mathematics, it is because the 
mathematics teacher exerted extra effort.  
SA A N D SD  
2  I am continually finding better ways to teach mathematics.  SA A N D SD  
3  Even if I try very hard, I will not teach mathematics as well as other 
mathematics teachers will teach.  
SA A N D SD  
4  When the students’ mathematics grades improve, it is often due to their 
mathematics teacher having found a more effective teaching approach.  
SA A N D SD  
5  Since I know already how to teach mathematics concepts effectively, I will not 
need to learn more about it in the future.  
SA A N D SD  
6  I will not be very effective in monitoring students’ mathematics learning 
activities in the classroom.  
SA A N D SD  
7  If students are underachieving in mathematics, it is most likely due to the 
mathematics teacher’s ineffective teaching.  
SA A N D SD  
8  I will not be able to teach mathematics effectively.  SA A N D SD  
9  The inadequacy of a students’ mathematical performance can be overcome by 
the mathematics teacher’s good teaching.  
SA A N D SD  
10  When a mathematics teacher gives extra attention to a low-achieving student, 
the student shows progress in mathematics learning.  
SA A N D SD  
11  Since I understand mathematics concepts well, I will teach mathematics 
effectively in the future.  
SA A N D SD  
12  The mathematics teacher is generally responsible for the students’ mathematics 
achievement.  
SA A N D SD  
13  Students’ mathematical achievement is directly related to their mathematics 
teacher’s effectiveness in mathematics teaching.  
SA A N D SD  
14  When a mathematics teacher’s performance is good in a mathematics class, the 
students show more interest in mathematics at school.  
SA A N D SD  
15  I will have difficulty in using manipulatives to explain to students why 
mathematics works.  
SA A N D SD  
16  I will be able to answer students’ questions about mathematics.  SA A N D SD  
17  I wonder if I have the necessary skills to teach mathematics in the future.  SA A N D SD  
18  I will willingly agree to open my mathematics class to others to observe my 
mathematics teaching  
SA A N D SD  
19  When a student has difficulty understanding mathematical concepts, I usually 
will not be able to help the student.  
SA A N D SD  
20  When teaching mathematics, I will like to answer students’ questions.  SA A N D SD  
21  I do not know what to do to engage students to mathematics in the future.  SA A N D SD  
22  I am sure that I will get a high rating on the mathematics teaching evaluation.  SA A N D SD  
23  I will be able to give an answer for any mathematical questions from students.  SA A N D SD  
24  I will have fear to open my mathematics class to peer teacher, staff, the 
principal, and parents.  
SA A N D SD  
25  A student’ lack of mathematical knowledge and attitudes can be overcome by 
his or her mathematics teacher’s good mathematics teaching.  
SA A N D SD  
26  I certainly will teach mathematics well in a class to the public.  SA A N D SD  
27  When a mathematics teacher exerts extra effort in a student’s mathematics 
learning, the student does better than usual in mathematics.  
SA A N D SD  
   
28  If a mathematics teacher teaches effectively, students produce good 
achievement in a mathematics assessment.  
SA A N D SD  
29  I will be able to teach students to easily understand mathematics.  SA A N D SD  
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30  I will not be able to explain a complex mathematical concept in a brief and easy 
manner.  
SA A N D SD  
31  I will be able to explain mathematics easily to get students who think of 
mathematics as being difficult to understand it.  
SA A N D SD  
32  I will be able to get a student of any achievement level to have a successful 
experience in mathematics learning.  
SA A N D SD  
33  A mathematics teacher’s effectiveness in mathematics teaching has little 
influence on the mathematics achievement of students with low motivation.  
SA A N D SD  
34  A mathematics teacher’s increased effort in mathematics teaching produces little 
change in some students’ mathematics achievement.  
SA A N D SD 
35  The low mathematics achievement of some students cannot generally be blamed 
on their mathematics teachers.  
SA A N D SD 
36  Even a mathematics teacher with good teaching abilities cannot help all students 
learn mathematics well.  
SA A N D SD 
37  If a mathematics teacher has adequate skills and motivation in mathematics 
teaching, the teacher can get through to the lowest-achieving students in 
mathematics.  
SA A N D SD  
38  When a student has difficulty with a mathematics problem, I will be usually able 
to adjust it to the student’s level.  
SA A N D SD  
39  Individual differences among mathematics teachers account for the wide 
variations in student mathematics achievement.  
SA A N D SD  
40  When I really try hard, I can get through to most unmotivated students of 
mathematics.  
SA A N D SD  
41  A mathematics teacher is very limited in what a student can achieve because the 
student’s home environment is a large influence to students’ mathematics 
achievement.  
SA A N D SD  
42  Mathematics teachers are the most powerful factor to student mathematics 
achievement than others.  
SA A N D SD  
43  I will be able to implement an innovative mathematics teaching strategies.  SA A N D SD  
44  If a student masters a new mathematics concept quickly, this usually is because 
the mathematics teacher knew the necessary steps in teaching that concept.  
SA A N D SD  
45  Even a mathematics teacher with good mathematics teaching abilities may not 
reach all students.  
SA A N D SD  
46  I will be able to help my students think mathematically.  SA A N D SD  
47  I will get students to believe they can do well in mathematics.  SA A N D SD  
48  I will gauge students’ comprehension of mathematics immediately.  SA A N D SD  
49  A mathematics teacher’s use of good questions critically helps students’ 
mathematics learning.  
SA A N D SD  
50  I will have a difficulty in adjusting mathematics lessons to the proper level for 
individual students.  
SA A N D SD  
51  I will be able to provide an alternative explanation/example when students are 
confused with some mathematical concepts.  
SA A N D SD  
52  If a mathematics teacher gets students to work mathematical tasks together, then 
their mathematical achievement increases.  
SA A N D SD  
53  I will usually give differentiated teaching in a mathematical lesson.  SA A N D SD  
54  A mathematics teachers’ use of non-mathematical knowledge in mathematics 
teaching helps students understand the mathematical concept.  
SA A N D SD  
55  I will succeed to motivate students low-achieving in mathematics.  SA A N D SD  
56  I will be usually hard to make students enjoy and learn mathematics.  SA A N D SD  
57  A mathematics teacher’s encouragement can lead students’ enhancement in SA A N D SD  
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mathematical performances.  
58  I will not explain some mathematical concepts very well.  SA A N D SD  
 
 
Mathematical Knowledge for Teaching 
 
Number Content Area Mathematical Knowledge for 
Teaching 
Response 
24 Geometry KCT Incorrect 
25 Geometry KCT Correct 
26 Geometry KCT Incorrect 
27 Geometry KCT Incorrect 
28 Rational Numbers KCT Correct 
29a Rational Numbers CCK Correct 
29b Rational Numbers CCK Correct 
29c Rational Numbers CCK Correct 
29d Rational Numbers CCK Correct 
30a Proportional Reasoning CCK Correct 
30b Proportional Reasoning CCK Incorrect 
30c Proportional Reasoning CCK Correct 
30d Proportional Reasoning CCK Incorrect 
31a Patterns, Functions, and Algebra SCK Correct 
31b Patterns, Functions, and Algebra SCK Correct 
31c Patterns, Functions, and Algebra SCK Correct 
31d Patterns, Functions, and Algebra SCK Incorrect 
32 Patterns, Functions, and Algebra SCK Correct 
33a Patterns, Functions, and Algebra SCK Correct 
33b Patterns, Functions, and Algebra SCK Correct 
33c Patterns, Functions, and Algebra SCK Correct 
33d Patterns, Functions, and Algebra SCK Correct 
33e Patterns, Functions, and Algebra SCK Correct 
33f Patterns, Functions, and Algebra SCK Correct 
34 Patterns, Functions, and Algebra SCK Correct 
35 Rational Numbers SCK Incorrect 
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Mathematical Myths 
 
Caring Abilities Inventory    
 
Number Response Reverse Subscale Positive / Negative Score 
1 3 5 Patience Positive 5 
2 1 7 Knowing Positive 7 
3 1 7 Knowing Positive 7 
4 7 1 Courage Negative 7 
5 2 6 Patience Positive 6 
6 2 6 Knowing Positive 6 
7 2 6 Knowing Positive 6 
8 7 1 Courage Negative 7 
9 2 6 Knowing Positive 6 
10 3 5 Patience Positive 5 
11 6 2 Courage Negative 6 
12 7 1 Courage Negative 7 
13 7 1 Courage  Negative 7 
14 6 2 Courage Negative 6 
15 6 2 Courage Negative 6 
16 5 3 Courage  Negative 5 
17 3 5 Patience Positive 5 
18 1 7 Patience Positive 7 
19 1 7 Knowing Positive 7 
20 1 7 Patience Positive 7 
21 1 7 Patience Positive 7 
22 1 7 Knowing Positive 7 
23 6 2 Courage Negative 6 
24 1 7 Patience Positive 7 
25 7 1 Courage Negative 7 
26 1 7 Knowing Positive 7 
27 2 6 Patience Positive 6 
28 6 2 Courage Negative 6 
29 7 1 Courage Negative 7 
Mathematical Myth Response 
1.  Some people have a math mind and some don’t. 
2.  Math requires logic not intuition. 
3.  You must always know how you got the answer.   
4.  Math requires a good memory. 
5.  There is a best way to do a math problem. 
6.  Math is done by working intensely until the problem is solved. 
7.  Men are better in math than women. 
8.  It’s always important to get the answer exactly right. 
9.  Mathematicians do problems quickly in their heads. 
10.  There is a magic key to doing math. 
11.  Math is not creative. 
12.  It’s bad to count on your fingers. 
Disagree 
Disagree 
Neutral 
Disagree 
Neutral 
Disagree 
Strongly Disagree 
Neutral 
Disagree 
Strongly Disagree 
Strongly Disagree 
Disagree 
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30 1 7 Knowing Positive 7 
31 1 7 Knowing Positive 7 
32 7 1 Courage Negative 7 
33 1 7 Knowing Positive 7 
34 1 7 Knowing Positive 7 
35 1 7 Knowing Positive 7 
36 2 6 Knowing Positive 6 
37 2 6 Patience Positive 6 
    Total Score 239 
  
 
Caring Ability Inventory Summary 
 
Subscales  Calculation Based 
on 7pt scale 
Subscale Score Overall Score 
Knowing 
 
95%  
Courage 
 
91%  
Patience 
 
85%  
 
 
 91% 
 
 
 
(94-14)
(98-14)
(84-13)
(91-13)
(61-10)
(70-10)
(202-37)
(259-37)
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Appendix G 
Data Sources and Themes 
 
 Allison   
Data Source  Themes  
Surveys  Teacher Expectations Mixture 
Teacher Efficacy Moderate 
MKT Geometry Weak 
Mathematical Myths Disagree with most 
Caring 60% 
 
Field Notes Observation Notes Leader 
Reflective 
“My” class 
“My” students 
Peer Interactions 
 
Interview Transcription Initial Teacher Feelings 
Tutoring 
Relationships 
Varying Personalities/Abilities 
Undergraduate Experiences 
 
Portfolio Teaching Philosophy 
Statement 
Tutoring  
Relationships 
Importance of Mathematics 
Everyone is Capable of Learning Mathematics 
Goal of Being Effective Teacher 
 
 Letter of Recommendation #1 Goal of Being Effective Teacher, Mathematics was 
not only about answers, Student Engagement, 
Technology Knowledge, Questioning Skills 
 
 Letter of Recommendation #2 Technology Knowledge, Relationships, Classroom 
Management needs work 
 
 Letter of Recommendation #3 Differentiated Instruction, Sensitive to the Students 
Needs, Relationship, Responds well to Constructive 
Criticism  
 
 Letter of Recommendation #4 Caring, Mathematical Knowledge, Tutoring, 
Differentiated Instruction, Relationship 
 
 Letter of Recommendation #5 Overachiever, Great Attitude  
 Student Evaluations #1 Relationships, Loved  
 Student Evaluations #2 Addresses confusion, Never Boring, Scored Lower on 
“Knows when I need help.” 
 
 Student Evaluations #3 Relationships, Fun  
 Student Evaluations #4 Relationships, Loved  
 Student Evaluations #5 Great Teacher  
 Student Evaluations #6 Caring, Loved  
 Student Evaluations #7 Relationships, Considerate  
 Student Evaluations #8 Relationships, Amazing, Loved  
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 Tutee Evaluation #1 Relationships, Great Listener, Best Part of Program  
 Tutee Evaluation #2 Relationships, Friendly  
 
 
 
   
 Lesson Plans Geometry  
Real-life Connections 
 
 Supervisor Notes Relationships 
Good Student Engagement 
Improvement Suggestions Mathematical 
Patience 
Recover from Mathematical mistakes 
Classroom Management Suggestions 
 
TPA 
Assignment 
Lesson Plans Geometry  
 Planning Commentary Relationships 
Real-world connections 
Guided Notes 
Trig Ratios 
 
 Instruction Commentary Relationships 
Questioning 
Trig Ratios 
 
 Assessment Commentary Relationships 
Struggling 
 
 Video Procedural 
Telling 
Trig Ratios 
 
Aha 
Presentation 
PowerPoint Slides Initial Teacher Feelings 
Varying Personalities/Abilities 
Content Questions 
Student Achievement 
Relationships 
 
 Transcription Relationships 
Varying Personalities/Abilities 
Content Questions 
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 Hunter   
Data Source  Themes  
Surveys  Teacher Expectations Average  
Teacher Efficacy Moderate 
MKT Weak in Various Areas 
Mathematical Myths Neutral and Disagreed 
Caring 70% 
 
Field Notes Observation Notes Noisy Off-Track Table 
Good Questions 
Different from Table Peers 
 
Interview Transcription Need to Help Others 
Teacher Role Most Important 
Mathematics Definition 
Rules and Procedures 
Problem Solving 
Prepared and Unprepared 
 
Portfolio Teaching Philosophy Statement Definition of Mathematics 
Problem Solving 
Real-World Mathematics 
Diverse Teaching Strategies 
Open Classroom Atmosphere 
Initial Teaching Thoughts 
 
 Letter of Recommendation #1 Differentiated Instruction, Rapport with 
students, Handled Constructive Criticism, 
Involved, Teacher Role 
 
 Letter of Recommendation #2 Real-world connections, Technology 
Knowledge, Formative assessment, 
Interactive Games, Teacher Role 
 
 Student Evaluations #1 Real-world connections, Pace too fast, not 
all 3’s 
 
 Student Evaluations #2 Classroom Management Problems, 
Received 1 on enforcing rules 
 
 Student Evaluations #3 Lacks Confidence, Knowledgeable, 
Received 1 on enforcing rules 
 
 Student Evaluations #4 Engages with students, Pace too slow  
 Lesson Plans Real-world Connections 
Problem Solving  
NCTM illuminations lesson 
Student Activity 
 
 Supervisor Notes Smiley faces, Multiple Representations, 
Suggestions are for Advancing,  
 
TPA Assignment Lesson Plans Real-world connections 
Problem Solving 
Developing formulas from examples 
Activities 
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 Planning Commentary Real-world connections 
Conceptual versus Procedural  
Differentiated Instruction 
Engineering curriculum 
Mathematics Vocabulary 
 
 Instruction Commentary Real-world connections 
Differentiated Instruction 
Rules to Follow 
Problem Solving 
 
 Assessment Commentary Teacher Role 
Differentiated Instruction 
Low Achievers 
 
 Video #1 Prior Knowledge of Simple Interest  
Develops Compound Interest as Whole 
Class 
Developing formula as students follow 
Thank him for new formula 
Groan with work involved 
History Discussed 
At the board entire time 
Students in seats listening 
 
 Video #2 Looking at Lesson Plan 
Real world connections 
Class Discussions 
Students Engaged 
Connections between mathematical concepts 
High-Level Questioning 
Giving answers at points  
At the board the entire time 
Students in seats and involved in discussion 
 
Aha 
Presentation 
PowerPoint Slides Struggles 
Unprepared 
Content Questions 
Planning 
Student Achievement 
Need to Help Students 
Teacher Role 
 
 Transcription (no recording)  
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 Anna   
Data Source  Themes  
Surveys  Teacher Expectations High expectations 
Comments for every student 
Teacher Efficacy Moderate 
MKT All Geometry Incorrect and multiple 
areas incorrect 
Mathematical Myths Agree 3 out of 12 
Neutral 2 out of 12 
Caring 84% 
 
Field Notes Observation Notes Leader 
Reflective 
Outspoken 
Positive Attitude 
Great Smiles 
Helpful to peers (mother figure) 
 
Interview Transcription Learning from Teachers 
Brazil versus America 
Knowledge of Mathematics 
Caring Relationships 
Helping Each other 
Outside the Classroom Support 
 
Portfolio Teaching Philosophy Statement Developing Relationships (caring, 
classroom, individual and teacher-teacher) 
Open Classroom Culture  
Student Engagement (Activities and 
Meaningful Instruction) 
Teacher’s Role 
Helping Each Other 
Knowledge and Love of Mathematics 
Outside the Classroom Support 
 
 Letter of Recommendation #1 Outside the Classroom Support 
Relationships 
Love of Mathematics 
 
 Letter of Recommendation #2 Passion for Teaching 
Wanting to Improve 
 
 Letter of Recommendation #3 Knowledge of Mathematics 
Caring  
Helping Others 
Passion for Teaching 
 
 Student Evaluations #1 Very Helpful, Explains topics well  
 Student Evaluations #2 Helps when confused  
 Student Evaluations #3 I love her 
Improved my grade 
Always happy and ready to teach 
Awesome Teacher 
 
 Student Evaluations #4 Friendly and Hardworking 
Grade Improved 
Great teacher 
 
 Student Evaluations #5 Wants her to teach at her high school  
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Drew a cartoon 
 Student Evaluations #6 Helped me 
 
 
 
 
 
 Student Evaluations #7 I love her 
Thank you for your help 
 
 Student Evaluations #8 Takes the time to explain things 
Greatness 
 
 Student Evaluations #9 Understanding the Student  
 Student Evaluations #10 Very Smart 
Explain things well 
 
 Student Evaluations #11 Helping  
 Student Evaluations #12 Explains well 
Hope to have her high school 
 
 Student Evaluations #13 Goes through things in class very well 
Nice attitude 
 
 Student Evaluations #14 Explains well 
Amazing Teacher 
 
 Student Evaluations #15 Knows how to help 
Like accent 
 
 Student Evaluations #16 Patient, Understanding, Considerate, 
Friendly 
Great teacher 
 
 Student Evaluations #17 Favorite Student 
Helps get work done 
 
 Student Evaluations #18 Nice  
 Student Evaluations #19 Really nice 
Helps no matter what 
Best student teacher ever 
 
 Student Evaluations #20 Patience  
 Student Evaluations #21 Knows what she is doing 
Great teacher 
 
 Student Evaluations #22 Teach well  
 Student Evaluations #23 Patient, Understanding, Considerate, 
Friendly 
Fair and fun 
 
 Student Evaluations #24 Explains well  
 Student Evaluations #25 Explains well 
Good Teacher 
A points too fast 
 
 Student Evaluations #26 Have fun teaching 
Loved 
 
 Student Evaluations #27 Caring 
Makes me understand 
 
 Student Evaluations #28 Explains well  
 Student Evaluations #29 Taught what I needed to succeed 
Very good teacher 
 
384 
 
 Student Evaluations #30 Very Friendly 
Gets along with students 
 
 Student Evaluations #31 Friendly  
 Student Evaluations #32 Understands our questions  
 Student Evaluations #33 Understands  
Explains well 
Fun teacher 
 
 Student Evaluations #34 Friendly 
Takes time to help 
 
 Student Evaluations #35 Provides help  
 Student Evaluations #36 Loved 
Good at teaching 
 
 Student Evaluations #37 Good Lessons  
 Student Evaluations #38 Explains well  
 Student Evaluations #40 Helps me  
 Student Evaluations #41 Sense of humor  
 Student Evaluations #42 Fun class  
Variety of activities 
 
 Lesson Plans Objectives stated clearly 
“I will” 
Student Activities  
 
 Supervisor Notes Well prepared 
Suggestions to improve specifics of 
geometry concepts 
Suggestions to improve having students 
discover versus being told 
Suggestions to improve geometry 
connections 
Partner work good student participation 
 
TPA Assignment Lesson Plans Student Engagement 
Connections 
Higher order Questioning 
Activities 
 
 Planning Commentary Challenging Problems 
Activities 
Outside the Classroom Support 
Helping each other 
Knowing Students 
Group work with individual responsibility 
 
 Instruction Commentary Knowing Students 
Caring 
Helping each other 
 
 Assessment Commentary Multiple Assessments 
Right and Wrong Feedback 
 
 Video   
Aha 
Presentation 
PowerPoint Slides Brazil versus America 
Professional Distance 
Violence in schools 
Student Philosophy of Giving up 
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Caring Teacher 
I am not their parent 
Impact is more than mathematics education. 
 Transcription (no recording)  
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 Jessica   
Data Source  Themes  
Surveys  Teacher Expectations Mixed expectations 
Comments for most students 
Teacher Efficacy Moderate 
MKT Multiple areas incorrect 
Mathematical Myths Agreed with none 
Caring 91% 
 
Field Notes Observation Notes Quiet 
Changed throughout semester 
Sitting at the collaborative table 
 
Interview Transcription Students first 
Learning is dynamic 
Favorite Teacher 
Tutoring 
Class Discussions 
Challenging students 
Knowledge of Students  
High Expectations for struggle 
Team Work Atmosphere 
Planned for Content 
Student Questions 
 
Portfolio Teaching Philosophy Statement Learning is dynamic 
High Expectations 
Students Uniqueness 
Learn from students 
Multiple formative assessments 
Hands on 
Real-life 
 
 Letter of Recommendation #1 Uses variety 
Multiple formative assessments 
Adjusts to students’ needs 
Groupwork 
Extra effort outside the classroom 
 
 Letter of Recommendation #2 Knowledge of Mathematics strong 
Extra effort outside the classroom 
Teaches productive struggle 
 
 Letter of Recommendation #3 Knowledge of Mathematics strong 
Caring 
Prepared 
Respectful 
Command of Classroom 
 
 Letter of Recommendation #4 Wonderful classroom rapport 
Mutual respect 
Rich class discussion 
Discuss hiring  
 
 Student Evaluations #1 Work on classroom management needs 
improvement 
Communication 
Nice 
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 Student Evaluations #2 Easy to understand 
Classroom Management needs improvement 
 
 Student Evaluations #3 Group Activities 
Classroom Management needs improvement 
Nice  
 
 Student Evaluations #4 Explains well 
Best Math Teacher Ever! 
 
 Lesson Plans Real life connections 
Group work 
Kinetic Learning 
Tutoring emphasized  
 
 Supervisor Notes Knowledge of student misconceptions 
Using relevant life experience connections 
Strong formative assessments 
Problem solving 
Respectful support 
Suggestions for advancing group work 
assessment 
Students engaged entire class time 
 
TPA Assignment Lesson Plans Real life connections 
Group work 
Kinetic Learning 
Tutoring emphasized 
 
 Planning Commentary Real life connections 
Prior knowledge 
Problem Solving 
Multiple representations 
Knowing the students 
Open to multiple solutions and/or methods 
High expectations 
Encourage productive struggle 
Having students justify mathematics 
 
 Instruction Commentary Positive learning environment 
Class discussions  
Respect 
Knowing Questions 
Productive student struggle 
Partner work 
Applying mathematics  
Activity in the Gymnasium  
Wanted to include more questioning rather than 
giving answers 
Wanting to include more student productive 
struggle 
 
 Assessment Commentary Considering greater challenge 
Multiple solutions accepted 
Student achievement on chapter exam did well 
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High expectations 
 
 
   
 Video Students engaged 
Not at the board much 
Smiles entire time 
Students do more of the work 
Uses lesson plan for first lesson 
Student chatter is about mathematics 
Smooth transitions 
 
Aha 
Presentation 
PowerPoint Slides Mathematics content courses tough 
Getting to know students 
Teachers are always learning 
 
 Transcription (no recording)  
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